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• * NOTICES * 

Japan Patent Office is not responsible for any 

* damages caused by the use of this translation . 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The angle of rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a finder visual 
field is detected. It has the visual-axis prohibition photography mode which controls a photography function, without using the visual- 
axis information from visual-axis photography mode and this visual-axis detection means which controls a photography function using 
the visual-axis information from a visual-axis detection means and this visual-axis detection means that a photography person's visual 
axis is detected, from this angle of rotation. Optical equipment with the visual-axis detection means characterized by enabling it to 
choose arbitrarily this visual-axis photography mode and visual-axis prohibition photography mode. 

[Claim 2] Optical equipment with the visual-axis detection means of the claim 1 which has the focal detection means in which focal 
detection at two or more ranging points within the aforementioned finder visual field is possible, and is characterized by being 
choosing the ranging point of this plurality of the aforementioned photography function one. 

[Claim 3] Optical equipment with the visual-axis detection means of the claim 1 which divides the effective field within the 
aforementioned finder visual field into two or more fields, has a hyperfractionation photometry means to measure the strength of the 
light in the brightness of two or more this divided fields, and is characterized by being performing weighting of choosing the field of 
this plurality of the aforementioned photography function one or/, and two or more of these fields. 

[Claim 4] It is optical equipment with the visual-axis detection means characterized by to have a display means to by_which that was 
displayed when using the visual-axis photography mode which controls a photography function based on the visual-axis information 
from a visual- axis detection means and this visual- axis detection means that detect the angle of rotation of the optical axis of the 
eyeball of the photography person who looks in at the inside of a finder visual field, and a photography person's visual axis is detected 
from this angle of rotation. 

[Claim 5] It is optical equipment with the visual-axis detection means of the claim 4 characterized by the aforementioned display 
means showing that in a finder visual field when it has the focal detection means in which focal detection at two or more ranging 
points within the aforementioned finder visual field is possible and either of two or more of these ranging points is chosen by the 
aforementioned photography function. 

[Claim 6] A visual-axis detection means to detect the angle of rotation of the optical axis of the eyeball of the photography person who 
looks in at the inside of a finder visual field, and to detect a photography person's visual axis from this angle of rotation, The detection 
error of the visual axis obtained with this visual-axis detection means by the individual differences of an eyeball An amendment 
visual-axis amendment means, Optical equipment with the visual-axis detection means characterized by having the selection means 
which chooses whether operation of whether one of the amendment data memorized for the storage means [ which memorizes the 
amendment data obtained with this visual-axis amendment means ], and this storage means is chosen, and this visual-axis detection 
means is forbidden. 

[Claim 7] A visual-axis detection means to detect the angle of rotation of the optical axis of the eyeball of the photography person who 
looks in at the inside of a finder visual field, and to detect a photography person's visual axis from this angle of rotation, The detection 
error of the visual axis obtained with this visual-axis detection means by the individual differences of an eyeball An amendment 
visual-axis amendment means, It has a storage means to memorize the amendment data obtained with this visual-axis amendment 
means, and a selection means to choose the amendment prohibition mode of operation changed into the amendment mode of operation 
which chooses one of the amendment data which memorized this visual-axis amendment means for this storage means, and is made 
into an operating state, and a non-operative state. When this amendment mode of operation is chosen, this visual-axis detection means 
performs visual-axis detection based on selected amendment data. It is optical equipment with the visual-axis detection means 
characterized by this visual-axis detection means forbidding visual-axis detection when photography operation is performed using the 
visual -ax is information acquired at this time and this amendment prohibition mode of operation is chosen. 

[Claim 8] Optical equipment with the visual-axis detection means of the claim 7 characterized by having the visual-axis amendment 
setting mode in which selection operation with the amendment mode of operation and amendment prohibition mode of operation by 
the aforementioned selection means is performed. 

[Claim 9] The aforementioned visual-axis amendment setting mode is optical equipment with the visual-axis detection means of the 
claim 8 characterized by having chosen by the photography mode selection member which chooses the photography mode of the 
aforementioned optical equipment. 

[Claim 10] A visual-axis detection means to detect the angle of rotation of the optical axis of the eyeball of the photography person 
who looks in at the inside of a finder visual field, and to detect a photography person's visual axis from this angle of rotation, The 
detection error of the visual axis obtained with this visual-axis detection means by the individual differences of an eyeball An 
amendment visual-axis amendment means, Optical equipment with the visual-axis detection means characterized by having a storage 
means to memorize the amendment data obtained with this visual-axis amendment means, a selection means to choose one of the 
amendment data memorized for this storage means, and a display means to perform the display corresponding to the amendment data 
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* chosen with this selection means. 
[Claim 11] The aforementioned display means is optical equipment with the look detection means of the claim 10 characterized by the 
amendment data memorized by the aforementioned storage means showing two states in initial value or the state where it is not 

f inputted, and the state, finishing [ an input ] already. 
[Claim 12] The aforementioned display means is optical equipment with the look detection means of the claim 10 characterized by 
displaying by making a part of segment for a good variable-value display for the photography information displays of the 
aforementioned optical equipment serve a double purpose. 

[Claim 13] The aforementioned selection means is optical equipment with the look detection means of the claim 10 characterized by 
constituting from operating member which chooses photography information, such as the time of the shutter second of the 
aforementioned optical equipment, and a drawing value. 

[Claim 14] It has an amendment look amendment means for the detection error of the look obtained with a look detection means to 
detect the angle of rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a finder visual 
field, and to detect a photography person's look from this angle of rotation, and this look detection means by the individual difference 
of an eyeball. This look amendment means is optical equipment with the look detection means characterized by having acquired the 
detection error of a photography person's look for amendment amendment data using the target in which two displays with the lighting 
state and astigmatism LGT state which were prepared in at least two positions where it differs within this finder visual field are 
possible. 

[Claim 15] It is optical equipment with the look detection means of the claim 14 characterized by having the focal detection means in 
which focal detection at two or more ranging points within the aforementioned finder visual field is possible, and for the 
aforementioned target being in its interior near the ranging frame in which this ranging point is shown, and performing the display for 
the both sides of this target and this ranging frame as lighting and an astigmatism LGT simultaneously. 

[Claim 16] The aforementioned visual-axis amendment means is optical equipment with the claim 14 or the visual-axis detection 
means of 15 characterized by making it the display states of this target differ after the collection of the number-of-times deed 
amendment data of predetermined has ended detection using the state where make a photography person gaze at the aforementioned 
target, and amendment data are collected, and this target. 

[Claim 17] The aforementioned visual-axis amendment means is optical equipment with the claim 14 or the visual-axis detection 
means of 15 characterized by collecting these amendment data only while the photography person makes ON state the switch 
interlocked with release ** of the aforementioned optical equipment, in case a photography person is made to gaze at the 
aforementioned target and amendment data are collected. 

[Claim 18] A visual-axis detection means to detect the angle of rotation of the optical axis of the eyeball of the photography person 
who looks in at the inside of a finder visual field, and to detect a photography person's visual axis from this angle of rotation, It has an 
amendment visual-axis amendment means for the detection error of the visual axis obtained with this visual-axis detection means by 
the individual differences of an eyeball. This visual-axis amendment means has the target in which two displays with the lighting state 
and astigmatism LGT state which were prepared in at least two positions where it differs within this finder visual field are possible. 
Optical equipment with the visual-axis detection means characterized by performing a series of operation for obtaining amendment 
data using this target and the photography information display prepared out of this finder visual field. 

[Claim 19] It is optical equipment with the visual-axis detection means of the claim 18 characterized by performing a display to that 
effect using a part of aforementioned photography information display when a series of operation of the aforementioned visual-axis 
amendment means is completed and amendment data are obtained. 

[Claim 20] It is optical equipment with the visual-axis detection means of the claim 18 characterized by performing an alarm display 
to that effect using a part of aforementioned photography information display while forbidding use of the visual-axis information 
acquired with the aforementioned visual-axis detection means, when amendment data were not obtained by the aforementioned visual- 
axis amendment means. 

[Claim 21] It is optical equipment with the look detection means of the claim 18 characterized by having made the aforementioned 
photography information display switch off while collecting amendment data by the aforementioned look amendment means, and 
indicating only the aforementioned target by lighting. 



[Translation done.] 
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* NOTICES * 

* Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The shaft of the direction of a point of regard where the observer (photography person) is observing this 
invention about optical equipment with the visual-axis detection means through the finder system on the observation side (focus side) 
in which the photographic subject image especially by the photography system is formed, The so-called visual axis (optical axis) is 
detected using the reflected image of the eyeball obtained when an observer's eyeball side top is illuminated, and it is related with 
optical equipment with a visual-axis detection means by which it was made to perform various kinds of photography operations. 
[0002] 

[Description of the Prior Art] The equipment (for example, eye camera) which detects which position on an observation side the 
observer is observing conventionally and which detects the so-called visual axis (optical axis) is proposed variously. 
[0003] For example, in JP, 1-27473 6, A, the parallel flux of light from the light source is projected to the anterior eye segment of an 
observer's eyeball, and it is asking for the optical axis using the image formation position of a corneal -reflex image and a pupil by the 
reflected light from a cornea. 

[0004] Moreover, these people have proposed optical equipment (camera) with the visual-axis detection equipment which was made 
to perform various kinds of photography for the individual differences of a photography person's visual axis using the calibration 
method of an amendment visual axis in Japanese Patent Application No. No, 1 1492 [ three to ]. 

[0005] Drawin g 26 is the eyeball image with which principle explanatory drawing of the visual-axis method of detection, drawing 27 
(A), and (B) are projected on the 14th page of the image sensors of drawing 26 , and explanatory drawing of the output intensity from 
image sensors 14. 

[0006] Next, the visual-axis method of detection is explained using drawing 26 , drawing 27 (A), and (B). Each infrared emitting 
diodes 13a and 13b are arranged to optical-axis A of the light-receiving lens 12 at the abbreviation symmetry at a Z direction, and are 
carrying out emission lighting of a photography person's eyeball respectively. 

[0007] The infrared light emitted from infrared-em itting-diode 13b illuminates the cornea 16 of an eyeball 15. It is condensed with the 
light-receiving lens 12, and re- image formation of the corneal-reflex image d by a part of infrared light reflected on the front face of a 
cornea 16 at this time is carried out to position d' on image sensors 14. 

[0008] The infrared light similarly emitted from infrared-emitting-diode 13a illuminates the cornea 16 of an eyeball. It is condensed 
with the light-receiving lens 12, and re-image formation of the corneal-reflex image e by a part of infrared light reflected on the front 
face of a cornea 16 at this time is carried out to position e' on image sensors 14. 

[0009] Moreover, the flux of light from the edges a and b of the iris 17 carries out image formation of the image of these edges a and b 
to position a' on image sensors 14, and b' through the light-receiving lens 12. When small and the angle of rotation theta of optical-axis 
I of an eyeball 15 to the optical axis (optical-axis A) of the light-receiving lens 12 sets the Z coordinate of the edges a and b of the iris 
17 to Za and Zb, the coordinate Zc of the center position c of a pupil 19 is expressed as Zc** (Za+Zb) / 2. 

[0010] Moreover, since the Z coordinate of the middle point of the corneal-reflex images d and e and Z coordinate Zo of the center of 
curvature O of a cornea 16 are in agreement, Zd, Ze, and standard distance from the center of curvature O of a cornea 16 to the center 
C of a pupil 19 are set to LOC for the Z coordinate of the generating positions d and e of a corneal-reflex image. If the coefficient in 
consideration of the individual differences over Distance LOC is set to A 1, it is the angle of rotation theta of eyeball optical-axis I. 
(Al*LOC) *sin theta**Zc - (Zd+Ze)/2 ... (1) 

Abbreviation satisfaction 0 f the ******** is carried out. For this reason, it can ask for the angle of rotation theta of optical-axis I of an 
eyeball by detecting the position of each focus (the cornea reflected images d and e and edges a and b of the iris) projected on the part 
on image sensors like drawing 27 (B) in the look processing unit. At this time, it is (1) formula. beta(Al *LOC) *sintheta** 
(Za'+Zb')/2 - (Zd'+Ze')/2 ... (2) 

It is rewritten. However, beta is the scale factor decided by the position of the eyeball to the light-receiving lens 12, and is 
substantially called for as a function of interval |Zd'-Ze'| of a corneal-reflex image. Angle of rotation theta of an eyeball 15 
Theta**ARCSIN {(Zc'-Zf )/beta/(Al *LOC)} .. (3) 

It is rewritten. However, it is 2Zf ** [ Zc'**(Za'+Zb') /] (Zd'+Ze')/2. By the way, since optical-axis I and the optical axis of an eyeball 
of a photography person are not in agreement, if the horizontal angle of rotation theta of optical-axis I a photography person's eyeball 
is computed, a photography person's horizontal visual-axis thetaH will be called for by carrying out angle amendment delta with the 
optical axis of an eyeball, and an optical axis. When the coefficient in consideration of the individual differences over the amendment 
angle delta of optical-axis I of an eyeball and an optical axis is set to Bl, a photography person's horizontal visual-axis thetaH is 
thetaH=theta** (Bl *delta). ... (4) 

It asks. In the case of + and a right eye, the sign of - is chosen, when sign ** makes the angle of rotation to the right positive about a 
photography person and the eyes of the photography person except observation equipment are left eyes here. 
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[001 1] Moreover, although the example which a photography person's eyeball rotates within a Z-X flat surface (for example, level 
surface) in this drawing is shown, when a photography person's eyeball rotates within a X-Y flat surface (for example, vertical plane), 
it can detect similarly. However, since the component of the perpendicular direction a photography person's visual axis is in agreement 
r with component theta' of the perpendicular direction of the optical axis of an eyeball, vertical visual-axis thetaV becomes theta 
V=theta \ Furthermore, position on the focus board within the finder visual field which the photography person is looking at from 
visual-axis data thetaH and thetaV (Zn, Yn) Zn* *m*thetaH * *m* [ARCSIN {(Zc'-Zf )/beta/(A 1 *LOC)} 
**(Bl*dclta)]...(5) 

It asks with Yn**m*theta V. However, m is a constant decided by the finder light study system of a camera. 

[0012] I have the fixation of the index with which the amendment coefficient A 1 and the value of Bl were arranged in the position in 
the finder of a camera by the photography person in the individual differences of a photography person's eyeball carried out here, and 
it asks by making in agreement the position of this index, and the position of the fixation point computed according to (5) formulas. 
[0013] The operation which asks for a photography person's visual axis and point of regard in this example is performed with the 
software of the microcomputer of a visual-axis processing unit based on each aforementioned formula. 

[0014] Moreover, in the individual differences of a visual axis, since an amendment coefficient is usually a thing corresponding to 
horizontal rotation of an observer's eyeball, two targets with which it is arranged in the finder of a camera are set up so that it may 
become horizontal to an observer. 

[00 1 5] The position on the focus board of the visual axis of the observer who an amendment coefficient can be found in the individual 
differences of a visual axis, and peeps into the finder of a camera using (5) formulas was computed, and the visual-axis information is 
used for the focus of a taking lens, or exposure control. 
[0016] 

[Problem(s) to be Solved by the Invention] The visual axis of the photography person who looks in at the inside of a finder visual field 
is detected with high precision, attaining simplification of the whole equipment in a visual-axis detection means generally, and it is 
very difficult to carry out photography operation because of the following reasons. 

[0017] for example, (1-1), the influence of a ghost which will be produced from the reflected light of the spectacles if the photography 
person has hung spectacles with a high surface reflection factor - moreover, lighting of an eyeball of the flux of light from the high 
brightness bodies (light source, sunlight, etc.) which exist in a finder visual field reduces detection precision under the influence of the 
reflected light from the eyeball of this flux of light 

[0018] (1-**) When an extremely bright photographic subject appears in a finder visual field, a photography person may close an eye 
momentarily, and a visual axis may follow in footsteps of a high-speed move body, and may move at high speed, and visual-axis 
detection becomes impossible this time. 

[0019] (1-**) Recently, the camera with the so-called automatic-focusing detection means of the multipoint ranging method in which 
automatic-focusing detection at two or more ranging points within a finder visual field is possible is proposed [ that it is various and ]. 
With this camera, since the ranging point is limited to the field to which it was beforehand set up in the photography screen, unless the 
field based on the visual-axis information from a visual-axis detection means is in agreement with these ranging points, automatic- 
focusing detection based on visual-axis information cannot be performed. 

[0020] (1-**) If all two or more correction value which established beforehand the detection error of the visual axis by the individual 
differences of a photography person's eyeball the amendment case does not suit a photography person, it will become a detection error 
and will become the cause of the malfunction on photography. 

[002 1] On the other hand, although there is also a method which a storage means is made to remember that many and unspecified 
photography persons can operate the amendment data based on the individual differences of a visual axis, it is difficult to make 
amendment data correspond by the one to one with a photography person, and this method has a limit also in storage capacity, and is 
very difficult for it. [ many ] 

[0022] In addition, when collecting the amendment data of an amendment sake for the error by the individual differences of a visual 
axis (henceforth a "calibration"), the operating member which operates this calibration, the operating member which operates visual- 
axis detection are newly needed, consequently the whole equipment is complicated. 

[0023] Thus, in a camera with the visual-axis detection means, photography which neither the case where visual-axis information is 
not exact, nor visual-axis information may be acquired though various kinds of photography operations are performed based on visual- 
axis information, and a photography person means when such was not performed, but there was a trouble that a desired picture was 
not acquired. 

[0024] this invention restricts use in the visual-axis photography mode injvhich photography operation is performed based on the 
visual-axis information from a visual-axis detection means, the visual-axis prohibition photography mode which can be photoed 
without using visual-axis information in the case where a photography person changes enables it to choose it suitably, and it aims at 
offer of optical equipment with a visual-axis detection means to by_which the picture according to the intention of a photography 
person was always acquired by this. 

[0025] Moreover, a photography person is told about whether the photography function is operating based on the visual-axis 
information from a visual-axis detection means, and the picture whose intention the photography person has aims at offer of optical 
equipment with the always acquired visual-axis detection means. 

[0026] in addition, in this invention, by using the amendment data of an amendment sake appropriately in the visual-axis detection 
error by the individual differences of the eyeball obtained with a visual-axis detection amendment means, even if the photography 
person changed with various, calibration operation and visual-axis detection operation were performed easily, and it was based to the 
intention of a photography person - fitness - it aims at offer of optical equipment with a visual-axis detection means by which the 
picture was acquired 
[0027] 

[Means for Solving the Problem] The optical equipment with the visual-axis detection means of this invention detects the angle of 
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rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a finder (2-1) visual field. It has the 
visual-axis prohibition photography mode which controls a photography function, without using the visual-axis information from 
visual-axis photography mode and this visual-axis detection means which controls a photography function using the visual-axis 
* information from a visual-axis detection means and this visual-axis detection means that a photography person's visual axis is 
detected, from this angle of rotation. It is characterized by enabling it to choose arbitrarily this visual-axis photography mode and 
visual-axis prohibition photography mode. 

[0028] It has especially the focal detection means in which focal detection at two or more ranging points within the aforementioned 
finder visual field is possible. It is choosing the ranging point of this plurality of the aforementioned photography function one, The 
effective field within the aforementioned finder visual field is divided into two or more fields, and it has a hyperfractionation 
photometry means to measure the strength of the light in the brightness of two or more this divided fields, and is characterized by 
being performing weighting of choosing the field of this plurality of the aforementioned photography function one or/, and two or 
more of these fields etc. 

[0029] (2-**) When using the visual-axis photography mode which controls a photography function based on the visual-axis 
information from a visual-axis detection means and this visual-axis detection means that detect the angle of rotation of the optical axis 
of the eyeball of the photography person who looks in at the inside of a finder visual field, and a photography person's visual axis is 
detected from this angle of rotation, it is characterized by having a display means by which that was displayed. 
[0030] Especially when it has the focal detection means in which focal detection at two or more ranging points within the 
aforementioned finder visual field is possible and either of two or more of these ranging points is chosen by the aforementioned 
photography function, it is characterized by the aforementioned display means showing that in a finder visual field. 
[003 1 ] (2-**) Detect the angle of rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a 
finder visual field. The detection error of the look obtained from this angle of rotation with a look detection means to detect a 
photography person's look, and this look detection means by the individual difference of an eyeball An amendment look amendment 
means, It is characterized by having a selection means to choose whether one of the amendment data memorized for a storage means 
to memorize the amendment data obtained with this look amendment means, and this storage means is chosen, or operation of this 
look detection means is forbidden. 

(0032] (2-**) Detect the angle of rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a 
finder visual field. The detection error of the visual axis obtained from this angle of rotation with a visual-axis detection means to 
detect a photography person's visual axis, and this visual-axis detection means by the individual differences of an eyeball An 
amendment visual-axis amendment means, It has a storage means to memorize the amendment data obtained with this visual-axis 
amendment means, and a selection means to choose the amendment prohibition mode of operation changed into the amendment mode 
of operation which chooses one of the amendment data which memorized this visual-axis amendment means for this storage means, 
and is made into an operating state, and a non-operative state. When this amendment mode of operation is chosen, this visual-axis 
detection means performs visual-axis detection based on selected amendment data. When photography operation is performed using 
the visual-axis information acquired at this time and this amendment prohibition mode of operation is chosen, this visual-axis 
detection means is characterized by forbidding visual-axis detection. . 

[0033] It is carrying out having chosen especially having the visual-axis amendment setting mode in which selection operation with 
the amendment mode of operation and amendment prohibition mode of operation by the aforementioned selection means is performed 
and the aforementioned visual-axis amendment setting mode by the photography mode selection member which chooses the 
photography mode of the aforementioned optical equipment as the feature. 

[0034] (2-**) Detect the angle of rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a 
finder visual field. The detection error of the visual axis obtained from this angle of rotation with a visual-axis detection means to 
detect a photography person's visual axis, and this visual-axis detection means by the individual differences of an eyeball An 
amendment visual-axis amendment means, It is characterized by having a storage means to memorize the amendment data obtained 
with this visual-axis amendment means, a selection means to choose one of the amendment data memorized for this storage means, 
and a display means to perform the display corresponding to the amendment data chosen with this selection means. 
[0035] Especially as for the aforementioned display means, the amendment data memorized by the aforementioned storage means 
show two states in initial value or the state where it is not inputted, and the state, finishing [ an input ] already It is characterized by 
constituting displaying by the aforementioned display means making a part of segment for a good variable- value display for the 
photography information displays of the aforementioned optical equipment serve a double purpose, and the aforementioned selection 
means from operating member which chooses photography information, such as the time of the shutter second of the aforementioned 
optical equipment, and a drawing value, etc. 

[0036] (2-**) Detect the angle of rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a 
finder visual field. It has an amendment visual-axis amendment means for the detection error of the visual axis obtained from this 
angle of rotation with a visual-axis detection means to detect a photography person's visual axis, and this visual-axis detection means 
by the individual differences of an eyeball. This visual-axis amendment means is characterized by having acquired the detection error 
of a photography person's visual axis for amendment amendment data using the target in which two displays with the lighting state 
and astigmatism LGT state which were prepared in at least two positions where it differs within this finder visual field are possible. 
[0037] It has especially the focal detection means in which focal detection at two or more ranging points within the aforementioned 
finder visual field is possible. The aforementioned target is in its interior near the ranging frame in which this ranging point is shown, 
and the both sides of this target and this ranging frame are turned on simultaneously. It was made for the display states of this target to 
differ, after the collection of the number-of-times deed amendment data of predetermined has ended detection using the state where 
displaying as an astigmatism LGT and the aforementioned visual-axis amendment means make a photography person gaze at the 
aforementioned target, and amendment data are collected, and this target. The aforementioned visual-axis amendment means is 
characterized by collecting these amendment data etc., only while the photography person makes ON state the switch interlocked with 



http • //www4 . ipdl , j po . go . j p/cgi-bin/tran_web_c gi_ejj e 



08/19/2003 



Page 4 of 15 



release ** of the aforementioned optical equipment, in case a photography person is made to gaze at the aforementioned target and 
amendment data are collected. 

[0038] The angle of rotation of the optical axis of the eyeball of the photography person who looks in at the inside of a finder visual 
* field is detected. (2-TO) It has an amendment visual-axis amendment means for the detection error of the visual axis obtained from 
this angle of rotation with a visual-axis detection means to detect a photography person's visual axis, and this visual-axis detection 
means by the individual differences of an eyeball. This visual-axis amendment means has the target in which two displays with the 
lighting state and astigmatism LGT state which were prepared in at least two positions where it differs within this finder visual field 
are possible. It is characterized by performing a series of operation for obtaining amendment data using this target and the 
photography information display prepared out of this finder visual field. 

[0039] Especially when a series of operation of the aforementioned look amendment means was completed and amendment data were 
obtained, the display to that effect was performed using a part of aforementioned photography information display, When amendment 
data are not obtained by the aforementioned look amendment means While forbidding use of the look information acquired with the 
aforementioned look detection means, the alarm display to that effect was performed using a part of aforementioned photography 
information display, While collecting amendment data by the aforementioned look amendment means, the aforementioned 
photography information display is made to switch off, and it is characterized by indicating only the aforementioned target by lighting 
etc. 
[0040] 

[Example] An upper surface schematic diagram when the important section schematic diagram of the example 1 when drawing 1 
applies this invention to a single-lens reflex camera, drawing 2 (A), and (B) apply this invention to a single-lens reflex camera, a rear- 
face schematic diagram, and drawing 3 are explanatory drawings within the finder visual field of drawing 1 . 
[0041] In each drawing, although two lenses showed I for convenience by the taking lens, it consists of many lenses further in 
practice. 2 is the main mirror, according to the observation state of a photographic subject image and the photography state of a 
photographic subject image by the finder system, is installed or leaves to a photography optical path. 3 is a sub mirror and is reflected 
towards the focal detection equipment 6 with which the lower part of the camera body mentions later the flux of light which 
penetrated the main mirror 2. 

[0042] 4 ~ a shutter and 5 - sensitization - it is a member and consists of image pick-up tubes, such as solid state image pickup 
devices, such as a silver salt film or CCD, and an MOS type, or a vidicon 

[0043] 6 is focal detection equipment and consists of line-sensor 6f which consists of field lens 6a [ which has been arranged near the 
image formation side ], reflective mirrorsb [ 6 ] and 6c, and secondary image formation lens 6d, drawing 6e, and two or more CCD. 
[0044] The focal detection equipment s in this example uses the well-known phase contrast method, and as shown in drawing 3 , it is 
constituted by making two or more fields (five places) in an observation screen (inside of a finder visual field) into a ranging point so 
that the focal detection of this ranging point may be attained. 

[0045] The focus board with which 7 has been arranged in the schedule image formation side of a taking lens 1, the pentaprism for 
finder light way change in 8, and 9 and 10 are the image formation lenses and photometry sensors for measuring the photographic 
subject brightness in an observation screen respectively. The image formation lens 9 has connected the focus board 7 and the 
photometry sensor 10 with conjugate through the reflected light way in the PENTA roof prism 8. 

[0046] Next, the ocular 1 1 equipped with optical divider 1 la behind [ injection side ] the PENTA roof prism 8 is arranged, and it is 
used for observation of the focus board 7 by the photography person eye 15. Optical divider 1 la consists of the dichroic mirror which 
penetrates the light and reflects infrared light. 

[0047] It is arranged so that it may become the conjugate near the pupil of the photography person eye 15 which is in a position about 
the light-receiving lens 12 with the image sensors with which 12 arranged the light-receiving lens and 14 arranged photoelectrical 
element arrays, such as CCD, two-dimensional. 13a-13f are the infrared emitting diodes which are the lighting light source 
respectively, and as shown in drawing 2 (B), it is arranged around the ocular 11. 

[0048] The light which 21 is Light Emitting Diode for a superimposition of high brightness which can be checked by looking also in a 
bright photographic subject, and emitted light is perpendicularly bent through the prism 22 for floodlighting by minute prism array 7a 
which reflected by the main mirror 2 and was prepared in the display of the focus board 7, and reaches the photography person eye 15 
through a pentaprism 8 and an ocular 1 1 . 

[0049] Then, this minute prism array 7a is formed in two or more positions (ranging point) corresponding to the focal detection field 
of the focus board 7 in the shape of a frame, and this is illuminated by five Light Emitting Diodes21 (each is made into Light Emitting 
Diode-L [1 ], Light Emitting Diode-L [2 ], Light Emitting Diode-C, Light Emitting Diode-R [1 ], and Light Emitting Diode-R2) for a 
superimposition corresponding to each. 

[0050] Each ranging point marks 200 and 201,202,203,204 can shine within a finder visual field, and can display a focal detection 
field (ranging point) so that the finder visual field shown in drawing 3 by this may show (this is called superimposition display below). 

[0051] The dot mark 205,206 is stamped on the interior of the ranging point mark 200,204 of a right-and-left edge, and this shows the 

target at the time (this operation is called a calibration below) of extracting the visual-axis amendment data of an amendment sake for 

the detection error of the visual axis by the individual differences of an eyeball so that it may mention later to it here. 

[0052] 23 is a visual field mask which forms a finder visual field field. 24 is in [ for displaying photography information out of a 

finder visual field / LCD ] a finder, and is illuminated by Light Emitting Diode25 for lighting (F-Light Emitting Diode). 

[0053] The light which penetrated LCD24 is drawn in a finder visual field by the triangular prism 26, as 207 of drawing 3 showed, it 

is displayed out of a finder visual field, and a photography person can know photography information. 27 is a well-known mercury 

switch which detects the posture of a camera. 

[0054] A drawing driving gear including the drawing drive circuit 1 1 1 which prepared 31 in the taking lens 1 and which is extracted 
and 32 mentions later, the lens driving member which the motor for a lens drive and 34 become from a drive gear etc. in 33, and 35 
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detected rotation of the pulse board 36 interlocked with the lens driving member 34 by the photo-coupler, and have told it to the lens 
focus circuit 110. The focus circuit 110 makes this information and the information on the amount of lens drives from a camera side 
carry out the specified quantity drive of the motor for a ******** lens drive, and moves a taking lens 1 to a focus position. 37 is a 
* mounting contact used as the interface of a well-known camera and a well-known lens. 
[0055] It consists of fixed segment display 42a which displays the pattern with which 41 was decided by release ** and 42 was 
beforehand decided by LCD for monitors as external value monitor equipment, and 7 segment display 42b for a good variable-value 
display in drawing 2 . 

[0056] AE lock ** to which 43 holds a photometry value, and 44 are for choosing photography mode etc. with a mode dial. Since it is 
unnecessary especially in an understanding of this invention about other operating member, it omits. 

[0057] Photography mode is set up from the contents of a display by drawing 4 (A) and (B) showing the detail drawing of this mode 
dial 44, and doubling a display with the index 55 inscribed on the main part of a camera. 

[0058] The lock position to which 44a makes a camera non-operative in drawing 4 (A), the position in the automatic photography 
mode in which 44b is controlled by the photography program to which the camera set beforehand, and 44c are the manual 
photography modes in which a photography person can set up the contents of photography, and have each photography mode of 
Program AE, the shutter priority AE, the drawing priority AE, the depth-of-field priority AE, and manual exposure. 44d is the "CAL" 
position used as the calibration mode in which the calibration of the look mentioned later is performed. 

[0059] Drawing 4 (B) is what showed the internal structure of the mode dial 44, and it arranges 46 so that [ the switch pattern (Ml, 
M2, M3, M4) and GND pattern as a mode dial switch ] they may be illustrated by the flexible printed circuit board. The position of 13 
shown in the mode dial 44 by 4 bits can be set up now by sliding four contact pieces (47a, 47b, 47c, 47d) of the switch contact piece 
47 currently interlocked with rotation of a mode dial. 

[0060] 45 is an electronic dial and is by rotating and generating a click pulse for choosing the set point which can be further chosen in 
the mode chosen with the mode dial. For example, if the photography mode of shutter priority is chosen with the mode dial 44, the 
shutter speed set up now will be displayed on the inside LCD 24 of a finder, and LCD42 for monitors. If a photography person rotates 
the electronic dial 45, it is constituted so that shutter speed may change from the shutter speed set up now according to the hand of cut 
one by one. 

[0061] Drawin g 5 (A) and (B) are the detail drawing having shown the internal structure of this electronic dial. In this drawing, the 
click board 48 which rotates with a dial 45 is arranged, and the printed circuit board 49 is being fixed to this. It is arranged as the 
switch patterns 49a (SWDIAL-1) and 49b (SWDIAL-2) and GND pattern 49c are illustrated by the printed circuit board 49, and the 
switch contact piece 50 with three sliding contact pieces 50a, 50b, and 50c is being fixed to the holddown member 5 1 . 
[0062] The click ball 52 which fits into crevice 48a currently formed in the periphery section of the click board 48, and is full is 
arranged, and the coil spring 53 which is energizing this ball is held at the holddown member 51 . 

[0063] Moreover, in a normal position (state which the click ball 52 fitted into crevice 48a, and has been crowded), the sliding contact 
pieces 50a and 50b touch neither of the switch patterns 49a and 49b. 

[0064] Thus, when a photography person rotates a dial clockwise in drawing 5 , sliding-contacts 50b contacts switch pattern 49b 
previously first, and as sliding-contacts 50a contacts switch pattern 49a after that, the set point is made to count up to this timing in the 
electronic dial currently formed. In counterclockwise rotation, it becomes exactly opposite [ the relation between sliding contacts and 
a switch pattern ] to this, and the set point is made to count down shortly to the same timing. 

[0065] Drawing 5 (B) is the timing chart which showed this situation, and when rotating a dial, it shows the pulse signal generated to 
the switch patterns 49a and 49b, and its timing. It is what showed the case where the lower berth rotated counterclockwise the case 
where 1 ******** 0 f upper cases is rotated clockwise, and it did in this way and the timing and the hand of cut of count up and down 
are detected. 

[0066] Drawing 6 is explanatory drawing of the electrical diagram built in the camera of this invention. The same thing as d ra wing 1 
gives the same number. 

[0067] The look detector 101, the photometry circuit 102, the automatic-focusing detector 103, the signal input circuit 104, the LCD 
drive circuit 105, the Light Emitting Diode drive circuit 106, the IRED drive circuit 107, the shutter control circuit 108, and the motor- 
control circuit 109 are connected to the central processing unit (henceforth, CPU) 100 of the microcomputer built in the main part of a 
camera. Moreover, transfer of a signal is made through the mounting contact 37 shown by drawing 3 in the focus circuit 110 arranged 
in a taking lens, and the drawing drive circuit 111. 

[0068] EEPROMlOOa incidental to CPU 100 has the amendment look amendment data storage function for the individual difference of 
the look as a storage means. If the "CAL" position of the mode dial 44 is doubled with an index 55, the calibration mode in which the 
look amendment data ("calibration data" is called below.) for amending the individual difference of a look are extracted becomes 
selectable, and selection of the calibration number corresponding to each calibration data, OFF of calibration operation, and a setup in 
the prohibition mode look detection are possible with the electronic dial 45. 

[0069] A multi-statement is possible for them, and even if it is the same user, when it distinguishes by the person who uses a camera, 
or the states of observation differ (for example, when [ the case where glasses are used, and when calibration data are not so ]), they 
are effective in distinguishing and setting up by the case where a diopter correcting lens is used, and the case where that is not right. 
[0070] Moreover, it is remembered by EEPROMlOOa as a calibration data number (1, 2, 3 ... or 0) that the state in the calibration 
number chosen at this time or the set-up look prohibition mode is also mentioned later. 

[0071] The look detector 101 is the output of the eyeball image from image sensors 14 (CCD-EYE) A/D It changes and this image 
information is transmitted to CPU 100. CPU 100 extracts each focus of an eyeball image required for look detection according to a 
predetermined algorithm so that it may mention later, and it computes a photography person's look from the position of each focus 
further. 

[0072] After amplifying the output from the photometry sensor 10, it logarithm-compresses, and A/D conversion of the photometry 
circuit 102 is carried out, and it is sent to CPU 100 as brightness information of each sensor. The photometry sensor 10 consists of 



http : //www4 . ipdl . j po . go . j p/cgi-bin/tran_web_c gi_ej j e 



08/19/2003 



Page 6 of 15 



photodiodes which measure the strength of the light in four fields of SPC-L which measures the strength of the light in the left field 
210 including the point 200,201 within the finder visual field shown in drawing 3 ranging [ left-hand side ], SPC-C which measures 
m the strength of the light in the central field 21 1 including the central ranging point 202, SPC-R which measures the strength of the light 
* in the right-hand side field 212 including the right-hand side ranging point 203,204, and SPC-A which measures the strength of the 
light in these circumference fields 213. 

[0073] Line-sensor 6f of drawing 6 is a well-known CCD line sensor which consists of 5 sets of line-sensor CCD-L2 corresponding to 
five ranging points 200-204 in a screen, CCD-LI, CCD-C, CCD-R1, and CCD-R2 as shown in above-mentioned drawing 3 . 
[0074] The automatic-focusing detector 103 carries out A/D conversion of the voltage obtained from these line-sensors 6f, and sends it 
to CPU 100. SW-1 is turned on by the first stroke of release ** 41. A photometry, AF, The switch which starts look detection operation 
etc., the release switch which turns on SW-2 by the second stroke of release **, The attitude-sensing switch with which SW-ANG is 
detected by the mercury switch 27, AE lock switch and SW-DIAL1 which are turned on when SW-AEL pushes AE lock ** 43, and 
SW-DLAL2 It is inputted into the up down counter of the signal input circuit 104 by the dial switch prepared in the already explained 
electronic dial, and the amount of rotation clicks of the electronic dial 45 is counted. 

[0075] It is the dial switch prepared in SW-M1 - the mode dial 44 which already explained M4. The signal of these switches is 
inputted into the signal input circuit 104, and is transmitted to CPU 100 by the data bus. 

[0076] 105 is a well-known LCD drive circuit for carrying out the display drive of the liquid crystal display element LCD, and can 
display the display in the set-up photography mode on both in [ LCD / 24 ] LCD42 for monitors, and a finder simultaneously 
according to the signal from CPU 100 at the time of a drawing value and a shutter second. The Light Emitting Diode drive circuit 106 
turns on Light Emitting Diode25 for lighting (F-Light Emitting Diode), and Light Emitting Diode21 for a superimposition, and carries 
out blink control. The IRED drive circuit 107 makes infrared emitting diodes (IRED 1-6) 13a-13f turn on alternatively according to a 
situation. 

[0077] The shutter control circuit 108 controls magnet MG-1 which makes it run a point curtain when it energizes, and magnet MG-2 
which make it run a back curtain, and makes a sensitization member expose the predetermined quantity of light. The motor-control 
circuit 109 is for controlling the motor M2 which performs charge of the motor Ml which performs winding up of a film and 
rewinding, the main mirror 2, and a shutter 4. The release sequence of a series of cameras operates by these shutter control circuit 108 
and the motor-control circuit 109. 

[0078] Draw ing 7 (A) and (B) show the content of all the display segments in [ LCD / 24 ] LCD42 for monitors, and a finder. 
[0079] The visual-axis input mode display 61 which shows that visual-axis detection is performed to fixed display segment section 
42a in drawin g 7 (A) in addition to a well-known photography mode display, and photography operation of AF operation of a camera, 
selection in photography mode, etc. is controlled using visual-axis information is formed. 7 segment sections 42b for a good variable- 
value display consists of seven segments 62 of 4 figures which display the time of a shutter second, seven segments 63 of 2 figures 
which display a drawing value, decimal point 64, and the limited digital-readout segment 65 and seven segments 66 of 1 figure which 
display film number of sheets. 

[0080] The visual-axis input mark which 7 1 extracts as a display in drawing 7 (B) at the time of the shutter second of the above [ AE 
lock mark, and 73, 74 and 75 / a blurring warning mark and 72 ], and shows that the same display segment as a value display and 76 
are [ a stroboscope **** mark and 78 ] visual-axis input states as for an exposure amendment setting mark and 77, and 79 are the 
focus mark which shows the focus state of a taking lens 1 . 

[0081] Next, the flow chart of operation of a camera with visual-axis detection equipment is shown in drawing 8 , the display state in 
the finder at this time is shown in drawing 9 and drawing 10 , and it explains below based on these. 

[0082] When the mode dial 44 is rotated and a camera is set as predetermined photography mode from a non-operative state (this 
example explains based on the case where it is set as the shutter priority AE), the power supply of a camera is turned on (#100), and 
the variable used for the visual-axis detection of those other than the calibration data of the visual axis memorized by EEPROMlOOa 
ofCPUlOO is reset (#101). 

[0083] And release ** 41 is pushed in and a camera is a switch SWL It stands by until it is turned on (#102). Release ** 41 is pushed 
in and it is a switch SW1. The signal input circuit's 104 detection of having been turned on checks which calibration data in case 
CPU100 performs visual-axis detection, it uses to the visual-axis detector 101 (#103). 

[0084] If it is not changed at this time while the calibration data of the checked calibration data number have been initial value, or set 
as visual-axis prohibition mode, visual-axis detection will choose a specific ranging point by the ranging point automatic selection sub 
routine (#116), without using visual-axis information, without performing. In this ranging point, the automatic- focusing detector 103 
performs focal detection operation (#107). 

[0085] Thus, it has both the photography mode (visual-axis prohibition automatic-focusing photography mode) in which ranging point 
selection is performed without using visual-axis information, and the photography mode (visual-axis automatic-focusing photography 
mode) in which ranging point selection is performed using visual-axis information, and a photography person can choose now 
arbitrarily by whether it is set as visual-axis prohibition mode. 

[0086] In addition, although it crawls as an algorithm of ranging point automatic selection and the method of shoes can be considered, 
the near-point priority algorithm which put weighting on the point ranging [ central ] is effective, and the example is shown and 
explained [ mention later and ] to drawin g 1 1 here. 

[0087] ** [ recognition of that the calibration data of the visual axis corresponding to the aforementioned calibration data number are 
set as the predetermined value, and the data is inputted by the photography person / perform / visual-axis detection / according to the 
calibration data data / moreover, / the visual-axis detector 101 ] (#104) 

[0088] At this time, the Light Emitting Diode drive circuit 106 can make Light Emitting Diode25 for lighting (F-Light Emitting 
Diode) turn on, the LCD drive circuit 105 can make the visual-axis input mark 78 in [ LCD / 24 ] a finder turn on, and a photography 
person can check now that it is in the state where the camera is performing visual-axis detection by 207 outside a finder screen 
( drawing 9 (A)). 
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[0089] Moreover, the time of the set-up shutter second is displayed on seven segments 73 (the case of the shutter priority AE for 1 / 
250 seconds is shown as an example). The visual axis detected in the visual-axis detector 101 here is changed into the point-of-regard 
coordinate on the focus board 7. CPU 100 chooses the ranging point close to this point-of-regard coordinate, transmits a signal to the 
Light Emitting Diode drive circuit 106, and indicates the aforementioned ranging point mark by blink using Light Emitting Diode2 1 
for a superimposition (#105). 

[0090] Drawing 9 (A) and (C) show the state where the ranging point mark 201 was chosen as an example. Moreover, at this time, 
CPU 100 has transmitted the signal so that the reliability of the point-of-regard coordinate detected by the visual-axis detector 101 may 
change and display the number of the ranging points chosen according to the degree of the reliability a low case. 
[0091] By drawing 9 (B), the reliability of a point of regard is lower than the state of drawing 9 (A), and the state where the ranging 
point marks 201 and 202 are chosen is shown. The ranging point that the photography person was chosen by this photography person's 
visual axis is seen displayed, it is recognized as the ranging point not being right, a hand is lifted from release ** 41, and it is a switch 
SW1. When turned off (#106), a camera is a switch SW1. It stands by until it is turned on (#102). 

[0092] Thus, since the ranging point mark within a finder visual field is indicated by blink and a photography person is told about the 
ranging point having been chosen using visual-axis information, a photography person can check whether it has been chosen as 
volition ******. 

[0093] Moreover, the ranging point that the photography person was chosen by the visual axis is seen displayed, and it is a switch 
SW1 succeedingly. If it continues turning on (#106), the automatic-focusing detector 103 will perform focal detection of one or more 
ranging points using the detected visual-axis information (#107). 

[0094] It judges whether ranging of the ranging point chosen here is impossible (#108), if impossible, CPU 100 will send a signal to 
the LCD drive circuit 105, the focus mark 79 in [ LCD / 24 ] a finder is blinked, it warns a photography person of ranging being NG 
(impossible), and they are drawing 9 (#118) (C) and SW1. It continues until it is detached (#1 19). 

[0095] It can range, and if the focus state of the ranging point chosen with the predetermined algorithm is not a focus (#109), CPU 100 
will send a signal to the lens focus circuit 1 10, and will make the specified quantity taking lens 1 drive (#1 17). The automatic-focusing 
detector 103 after a lens drive performs focal detection again (#107), and it judges whether the taking lens 1 is focusing (#109). 
[0096] While CPU 100 sends a signal to the LCD drive circuit 105 and makes the focus mark 79 in [ LCD / 24 ] a finder turn on, the 
ranging point 201 which sends a signal also to the Light Emitting Diode drive circuit 106, and is focusing is made to give a focus 
indication of it, if the taking lens 1 is focusing in a predetermined ranging point ( drawin g 10 (A)). (#110) 

[0097] Although the blink display of the ranging point chosen by the aforementioned visual axis is switched off at this time, since it is 
in agreement in many cases, in order that the ranging point by which it is indicated by focus, and the ranging point chosen by the 
aforementioned visual axis may make a photography person recognize having focused, the point ranging [ focus ] is set as a lighting 
state. A photography person looks at that the ranging point which focused was displayed in the finder, it is recognized as the ranging 
point not being right, a hand is lifted from release ** 41, and it is a switch SW1. When turned off (#1 1 1), a camera is a switch SW1 
succeedingly. It stands by until it is turned on (#102). 

[0098] Moreover, a photography person looks at the ranging point by which it was indicated by the focus, and it is a switch SW1 
succeedingly. If it continues turning on (#1 1 1), CPU 100 will be made to measure the strength of the light by transmitting a signal to 
the photometry circuit 102 (#1 12). The exposure value which performed weighting to the photometry fields 210-213 including the 
ranging point which focused at this time calculates. 

[0099] In the case of this example, the well-known photometry operation by which weighting was carried out to the photometry field 
210 including the ranging point 201 is performed, it extracts, using seven segments 74 and decimal point 75 as this result of an 
operation, and a value (F5.6) is displayed ( drawing 10 (A)). 

[0100] Furthermore, release ** 41 is pushed in and it is a switch SW2. It judges whether it is turned on or not (#113) and is a switch 
SW2. If it is in an OFF state, it is a switch SW1 again. A state is checked (#1 11). Moreover, switch SW2 If turned on, CPU100 will 
transmit a signal to the shutter control circuit 108, the motor-control circuit 109, and the drawing drive circuit 1 1 1, respectively. 
[0101] After energizing to M2 first, making the main mirror 2 raise and narrowing down drawing 3 1, it energizes to MG1 and the 
point curtain of a shutter 4 is opened. The drawing value of drawing 3 1 and the shutter speed of a shutter 4 are determined from the 
sensitivity of the exposure value detected in the aforementioned photometry circuit 102, and a film 5. It energizes after [ MG / 2 ] 
progress at the time of a predetermined shutter second (1 / 250 seconds), and a back end is put to a shutter 4. After the exposure to a 
film 5 is completed, while energizing again to M2 and performing mirror down and shutter charge, it energizes also to Ml, and coma 
delivery of a film is performed, and operation of a series of shutter release sequences is completed. (#1 14) After that and a camera are 
a switch SW1 again. It stands by until it is turned on (#102). 

[0102] Moreover, working [ series other than shutter release operation (#114) of the camera shown in drawing 8 ], the mode is 
changed by the mode dial 44, if the signal input circuit 104 detects having been set as the calibration mode of a look, operation of a 
camera will be halted, it will transmit to the look detector 101, and CPU 100 will be set as the state in which the calibration (#1 15) of a 
look is possible. About the calibration method of a look, it mentions later. 

[0103] Ranging point automatic selection sub routine #1 16 are explained here using drawing 1 1 . This sub routine is performed when 
look detection prohibition mode (look prohibition photography mode), i.e., look input mode, is not set up as mentioned above, and it 
determines a ranging point as the amount of defocusing of each ranging point from the information on distance absolutely. 
[0104] It judges (#501), and if every ranging point cannot be ranged, the return of whether there is any ranging point which can be 
first ranged in five ranging points will be carried out to the main routines (#511). There is a ranging point which can be ranged, and if 
it is one (#502), one of them will be made into a ranging point (#507). It judges whether if there are two or more ranging points which 
can be ranged, it will progress to a degree, and a central ranging point is in this, or (#503) there is any point ranging [ central ] at a 
short distance (for example, 20 or less times of a focal distance) (#504). 

[0105] The point ranging [ central ] can be ranged here, and it is a short distance, or when ranging of the point ranging [ central ] is 
impossible, it progresses to #505. # In 505, if there are more points ranging [ short-distance ] than the number of the points ranging 
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[ long distance ], the main photographic subject will judge that it is in a photography person side considerably, and will choose the 
ranging point of a point recently (#506). Moreover, if there are few points ranging [ short-distance ], the main photographic subject 
will judge that it is in a long distance side, and will choose the recently point in the inside of the point ranging [ long distance ] in 
■* consideration of depth of field (#510). # When the point ranging [ central ] is a long distance in 504, progress to #508. 
[0106] If there are more points ranging [ long distance ] here than the number of the points ranging [ short-distance ], the main 
photographic subject will judge that it is in a long distance side including a central ranging point, and will choose the point ranging 
[ central ] (#509). Moreover, if there are few points ranging [ long distance ], the ranging point of a point will be chosen like the 
above-mentioned recently (#506). 

[0107] If there is a ranging point which can be ranged as mentioned above, one ranging point will be automatically chosen from the 
inside, and it returns to the main routines (#51 1), and focal detection operation is again performed at this ranging point (#107). 
[0108] In addition, like a focus display when a ranging point is chosen using the above-mentioned look information, and drawing 10 
(A), although the ranging point 201 and the focus mark 79 light up as shown in drawing 10 (B) also in this case at the time of a focus, 
the look input mark 78 is in the astigmatism LGT state, though natural. 

[0109] Drawing 12 and drawing 13 are the flow charts of look detection. As mentioned above, the look detector 101 will perform look 
detection, if a signal is received from CPU 100 (#104). the look detector 101 - look detection in photography mode - or look 
detection in the calibration mode of a look is judged (#201) It recognizes simultaneously as which calibration data number that a 
camera mentions later the look detector 101 is set. 

[0110] In look detection with photography mode, the look detector 101 detects first what posture the camera is through the signal 
input circuit 104 (#202). It judges whether there is a signal input circuit 104 in whether there is release ** 41 in the direction of 
heavens, and the direction of the ground (field), when the output signal of a mercury switch 27 (S W-ANG) is processed, and a camera 
is a horizontal position, it is a vertical position or it is a vertical position. Then, the information on the luminosity of a photography 
field comes to hand from the photometry circuit 1 02 through CPU 1 00 (#203). 

[0111] Next, selection of infrared emitting diodes (Following IRED is called) 13a-13f is performed from the attitude information of 
the camera detected previously, and a photography person's glasses information included in calibration data (#204). That is, if a 
camera is established in a horizontal position and the photography person has not covered glasses, as shown in drawing 2 (B), IRED(s) 
13a and 13b from a finder light shaft will be chosen. 

[0112] Moreover, IRED(s) 13c and 13d to which the camera separated from the finder light shaft in the horizontal position when the 
photography person had covered spectacles are chosen. Since a part of lighting light reflected with a photography person's spectacles 
at this time reaches in addition to the predetermined field on the image sensors 14 with which an eyeball image is projected, trouble is 
not produced in the analysis of an eyeball image. 

[0113] Furthermore, if the camera was established in the vertical position, one of combination IRED(s) 13a and 13e of IRED which 
illuminates a photography person's eyeball from a lower part, or IRED(s) [ 13b and 13f ] combination will be chosen. 
[01 14] Next, the storage time of image sensors 14 (CCD-EYE is called below.) and the lighting power of IRED are set up based on the 
aforementioned photometry information, a photography person's spectacles information, etc. (#205). The storage time of this CCD- 
EYE and the lighting power of IRED may set up based on the value judged from the contrast of the eyeball image obtained at the time 
of the last visual-axis detection etc. 

[0115] If the CCD-EYE storage time and the lighting power of IRED are set up, while CPU 100 makes IRED turn on by 
predetermined power through the IRED drive circuit 107, the visual-axis detector 101 will start accumulation of CCD-EYE (#206). 
[01 16] Moreover, according to the storage time of CCD-EYE set up previously, CCD-EYE ends accumulation and IRED is also 
switched off with it. If it is not the calibration mode of a visual axis (#207), the readout field of CCD-EYE will be set up (#208). 
[0117] Although the readout field of CCD-EYE is set up on the basis of the readout field of CCD-EYE at the time of the last visual- 
axis detection except visual-axis detection of the No. 1 beginning after the power supply of the main part of a camera was turned on, 
when the existence of spectacles changes when the posture of a camera changes or, the readout field of CCD-EYE is set as all fields. 
[01 18] A setup of the readout field of CCD-EYE performs the readout of CCD-EYE (#209). At this time, empty reading is performed 
and fields other than a readout field are skipped in practice. After A/D conversion of the image output read from CCD-EYE is carried 
out by the visual-axis detector 101, memory of it is carried out to CPU 100, and in this CPU 100, the operation for extraction of each 
focus of an eyeball image is performed (#210). 

[0119] Namely, position of the Purkinje images which are virtual images of IRED of the lot used for the lighting of an eyeball in 
CPU 100 (xd ', yd ') (xe ', ye ') It is detected. Since Purkinje images appear as the luminescent spot with strong optical intensity, they 
can prepare the predetermined threshold to optical intensity, and can detect it by making the thing of the optical intensity exceeding 
this threshold into Purkinje images. 

[0120] Moreover, center position of a pupil (xc ', yc ') Two or more boundary points of a pupil 19 and the iris 17 are detected, and it is 
computed by performing the least square approximation of a circle based on each boundary point. At this time, it is a pupil diameter 
rp. It is computed. Moreover, the interval is computed from the position of two Purkinje images. 

[0121] While CPU 100 analyzes an eyeball image, it detects the contrast of an eyeball image and reconfigures the storage time of 
CCD-EYE from the grade of the contrast. 

[0122] Moreover, the readout field of CCD-EYE is set up from the position of Purkinje images, and the position of a pupil. At this 
time, the readout field of CCD-EYE is set as the range which can detect the whole pupil, even if the position of this pupil carries out 
specified quantity change including the detected pupil. And the size cannot be overemphasized by that it is smaller than the size of the 
iris. 

[0123] The readout field of CCD-EYE is set as a rectangle, and the coordinate of two points of the vertical angle of this rectangle is 
memorized by the visual-axis detector 101 as a readout field of CCD-EYE. Furthermore, the reliability of the computed Purkinje 
images and the position based on pupils is judged from the contrast of an eyeball image, or the size of a pupil. 
[0124] An end of the analysis of an eyeball image judges whether the visual-axis detector 101 which served as the check means of 
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calibration data has the spectacles information righter than the interval of the computed Purkinje images, and the combination of 
tumed-on IRED in calibration data (#211). This is for coping with the photography person who sets each time, and does not use or use 
spectacles. 

[0125] That is, when inner IRED(s) 13c and 13d of IRED which it is set up so that spectacles may be used, and was shown in drawing 
2 (B) are turned on for the spectacles information of the photography person in calibration data, if the interval of Purkinje images is 
larger than a predetermined size, a photography person will be recognized to be a spectacles wearing person, and it will be judged with 
spectacles information being right. 

[0126] Conversely, if the interval of Purkinje images is smaller than a predetermined size, a photography person will be recognized to 
be the naked eye or a contact lens wearing person, and will be judged as spectacles information being mistaken. If judged with 
spectacles information being mistaken (#21 1), the visual-axis detector 101 will change spectacles information, will choose IRED 
again (#217) (#204), and will perform visual-axis detection. However, in case spectacles information is changed, the spectacles 
information memorized by EEPROM of CPU 100 is not changed. 

[0127] Moreover, if judged with spectacles information being right (#212), the distance of the ocular 1 1 a camera's and a photography 
person's eyeball 15 will be computed from the interval of Purkinje images, and the image formation scale factor beta of the eyeball 
image further projected on CCD-EYE from the distance of this ocular 1 1 and a photography person's eyeball 15 will be computed 
(#212). The angle of rotation theta of the optical axis of an eyeball 15 corrects (3) formulas from the above calculated value, and it is 
thetax **ARCSIN{(xc'-(xp'+deltax)/beta/OC} .. (6)). 
thetay **ARCSIN{(yc , -(yp , +deltay)/beta/OC} (7)) 

It is expressed (#213). However, xp'**(xd'+xe ')/2 yp'** (yd'+ye ') / 2 delta x and deltay It is an amendment correction term about the 
center position of two Purkinje images. 

[0128] The angle of rotation theta x of a photography person's eyeball, and thetay If it can be found, the position (x y) of the visual 
axis on the focus board 7 will correct (5) formulas. x**m* ax* (thetax+bx) .... (8) 
y**m* ax* (thetay+by) .... (9) 

It can be found (#214). However, ax, bx, and by It is ax with the parameter of an amendment sake about the individual differences of a 
visual axis. It is calibration data. 

[0129] Moreover, bx equivalent to the amount of amendments of the optical axis of a horizontal (x directions) eyeball, and an optical 
axis bx =kx*(rp-rx)+b0x .... (10) 

It is expressed and is a pupil diameter rp. It is a function. It is rx here. bOx are calibration data by the constant. 

[0130] moreover, (10) formulas - setting - pupil diameter rp Starting proportionality coefficient kx the value taken with the size of a 

pupil - differing - rp >=rx it is - the time kx =0rp <rx it is » the time kx = {l-k0*kl*(thetax+bx ')/|k0 |} * kO .... (1 1) 

It is set up. 

[0131] Namely, proportionality coefficient kx Pupil diameter rp Size rx of a predetermined pupil If it is above, the value of 0 will be 
taken, and it is a pupil diameter rp conversely. Size rx of a predetermined pupil It is kx if small. Angle of rotation theta x of the optical 
axis of an eyeball It becomes a function. 

[0132] Moreover, bx ' is equivalent to the amount of amendments of an optical axis when the photography person is looking at the 
center of abbreviation of a finder, and is expressed as bx'=k0*(rp-rx)+b0x. kO Pupil diameter rp when the photography person is 
looking at the center of abbreviation of a finder by calibration data The amount bx of amendments of the optical axis to change The 
rate of change is expressed. Moreover, kl It is a predetermined constant. 

[0133] Moreover, by equivalent to the vertical (the direction of y) amount of amendments by =ky*rp+b0y .... (12) 

It is expressed and is a pupil diameter rp. It is a function, ky and bOy are calibration data here. The method of asking for the calibration 

data of an above-mentioned visual axis is mentioned later. 

[0134] Moreover, according to the reliability of the calibration data of a visual axis, the reliability of the coordinate of the visual axis 
computed using (8) - (12) formula is changed. If the coordinate of the visual axis on the focus board 7 can be found, the flag which 
shows that visual-axis detection was performed once will be built, and it will return to the main (#215) routines (#218). 
[0135] Moreover, the flow chart of visual-axis detection shown in drawing 12 and drawing 13 is effective also in the calibration mode 
of a visual axis. In (#201), if it judges with it being visual-axis detection in calibration mode, it will judge whether next this visual-axis 
detection is the first visual-axis detection in calibration mode (#216). 

[0136] If judged with this visual-axis detection being the first visual-axis detection in calibration mode, in order to set up the storage 
time of CCD-EYE, and the lighting power of IRED, measurement of a surrounding luminosity will be performed (#203). Operation 
after this is as above-mentioned. 

[0137] Moreover, shortly after being judged with this visual-axis detection being the 2nd visual-axis more than detection in calibration 
mode (#216), the last value is adopted and, as for the storage time of CCD-EYE, and the lighting power of IRED, lighting of IRED 
and accumulation of CCD-EYE are started (#206). 

[0138] Moreover, it is the calibration mode of a visual axis, and when the number of times of visual-axis detection is the 2nd more 
than time, since the field as last time where (#207) and the readout field of CCD-EYE are the same is used, the readout of CCD-EYE 
is immediately performed with the accumulation end of CCD-EYE (#209). Operation after this is as above-mentioned. 
[0139] In addition, although the variable at the time of returning to the main routines in the flow chart of visual-axis detection shown 
in dr awin g 12 and drawing 13 is a coordinate on the focus board of a visual axis (x y) in the usual visual-axis detection, in visual-axis 
detection in the calibration mode of a visual axis, it is the angle of rotation (theta x and thetay) of a photography person's eyeball 
optical axis. Moreover, the reliability of the detection result which are other variables, the CCD-EYE storage time, the CCD-EYE 
readout field, etc. are common. 

[0140] Moreover, although the photometry information detected by the photometry sensor 10 of a camera is used in order to set up the 
storage time of CCD-EYE, and the lighting power of IRED in this example, it is also effective to newly prepare a means to detect the 
luminosity of a photography person's front **** in about 1 1 ocular, and to use the value for it. 
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[0141] In drawin g 14 , drawin g 15 , and drawing 16 , the flow chart of the calibration of a visual axis, drawing 17 - drawing 23 show 
the display state of LCD42 for monitors in [ at the time of the calibration of a visual axis / LCD / 24 ] a finder. 
[0142] Although the calibration of a visual axis was conventionally performed by detecting a visual axis when a photography person 
" gazes at two or more targets, I have you gaze at two targets 205,206 formed in the finder visual field in this example twice in the state 
where luminosities differ, and the calibration of a visual axis is performed by detecting the visual axis at that time. As a result, the 
calibration data of the visual axis corresponding to the pupil diameter are computed. It explains using this drawing below. 
[0143] If a photography person rotates the mode dial 44 and an index is united with CAL position 44d, it will be set as the calibration 
mode of a visual axis, the signal input circuit 104 will transmit a signal to the LCD drive circuit 105 through CPU 100, and LCD42 for 
monitors will perform the display which shows that it went into either of the calibration modes of a visual axis mentioned later. 
[0144] Moreover, CPU1G0 resets variables other than the calibration data memorized by EEPROMlOOa (#301). 
[0145] Drawing 24 shows the kind and initial value of the calibration data memorized by EEPROMlOOa of CPU 100. The data 
surrounded by the thick line of dra wing 24 are actually memorized by EEPROMlOOa of CPU 100, and they are two or more 
calibration data managed by the calibration data number set up now and the calibration data number. The calibration data number 0 is 
the mode for forbidding visual-axis detection here. 

[0146] Moreover, on the address of EEPROMlOOa corresponding to the calibration data numbers 1-5, the calibration data of an 
above-mentioned visual axis are memorized by each (although it enables it to memorize five data in an example for explanation, of 
course, it can set up at any cost with the capacity of EEPROM). 

[0147] The initial value of calibration data is set as a value by which a visual axis is computed with a standard eyeball parameter. It 
also has the flag showing the grade of the reliability of whether furthermore a photography person uses spectacles and calibration data. 
The initial value of the flag showing the existence of spectacles is set as "1" as spectacles are used, and the initial value of the flag of 
the reliability of calibration data is set as "0" so that it may be unreliable. 

[0148] Moreover, the calibration mode set up now as shown in drawing 17 (A) is displayed on LCD42 for monitors. Calibration mode 
has the "on-" mode in which calibration operation is performed, and the "off-" mode in which calibration operation is not performed. 
[0149] The calibration numbers CAL1-CAL5 are prepared so that it may correspond with the calibration data numbers 1-5 in "on-" 
mode first, and it was displayed using seven segments 63 which extract as seven segments 62 which display the time of a shutter 
second, and display a value, and all other fixed segment display 42a has gone out (the state of the calibration number 1 is shown as an 
example, and only 7 segment display is expanded and shown). 

[0150] The calibration number displayed on LCD42 for monitors at this time when the calibration data of the set-up calibration 
number were initial value blinks (drawing 1 7 (B)). In the calibration number set up on the other hand, a calibration is already 
performed. If a different calibration number from initial value is contained on the address of EEPROM corresponding to the 
KYORIBURESHON number, the calibration number displayed on LCD42 for monitors will carry out full lighting ( drawing 17 (A)). 
[0151] Consequently, a photography person can recognize now whether calibration data are already contained in each calibration 
number set up now. Moreover, the initial value of a calibration data number is set as "0", and if the calibration of a look is not 
performed, the information input by the look is made. 

[0152] Next, in "off-" mode, it is displayed as "OFF" ( drawing 17 (C)), the calibration data number 0 is always chosen, and seven 
segments 62 are set as look prohibition mode. This can be effectively used, for example in the following photography situations. 
[0153] ** The case where the main photographic subject is around screens other than the point that look detection becomes impossible 
when the extremely bright scene is being peeped into like the case where an intense light like sunlight is illuminating the eyeball, a 
fine snow-covered mountain, or sands ranging [ situation ** ], and for a composition setup At the time so that I may have other men 
take a photograph suddenly by the control which was contrary to a photography person's will when a background was observed for a 
while, the situation ** commemoration photography which becomes out of control etc. Since calibration data differ, it is the situation 
which mistakes a look detection position and malfunctions, and it is desirable to choose the photography mode which controls a 
photography function, without a photography person's forbidding look detection and using look information. 
[0154] The timer which returned and followed drawing 14 and was set as CPU 100 starts, and the calibration of a look is started 
(#302). If operation of what is not made to a camera during time predetermined [ after a timer start ], either, the look detector 101 will 
reconfigure to 0 the calibration data number then set up, and will change it into look prohibition (OFF) mode. Moreover, the light will 
be put out if the target for the calibrations of a look etc. is on in a finder. 

[0155] If a photography person rotates the electronic dial 45, the signal input circuit 104 which detected the rotation will transmit a 
signal to the LCD drive circuit 105 through CPU 100 by the pulse signal as mentioned above. The calibration number displayed on 
LCD42 for monitors as a result synchronizing with rotation of the electronic dial 45 changes. This situation is shown in drawing 18 . 
[0156] When the electronic dial 45 is rotated clockwise first, it is "CAL-1" -> "CAL-2". -> "CAL-3" -> "CAL-4" It can change with - 
> "CAL-5" and a photography person can make either of five calibration numbers to wish memorize calibration data by the below- 
mentioned calibration operation. 

[0 1 57] and the state which showed in drawing 18 - "-- CAL- calibration data are already contained in 1,2, and 3 ", and it does not go 
into "CAL-4 and 5", but expresses that it is still initial value 

[0158] Next, if 1 ******** is rotated further clockwise, it will become an "OFF" display, and calibration operation is not performed, 
and it becomes look detection prohibition mode. It returns rotating 1 more ******** to "CAL-1", and a calibration number is 
displayed cyclically as mentioned above. When it is made to rotate counterclockwise, it displays as opposed to the direction of 
drawing 18 . 

[0159] Thus, if a photography person chooses a desired calibration number, looking at the calibration number displayed on LCD42 for 
monitors, the look detector 101 will perform the check of the calibration data number corresponding to this through the signal input 
circuit 104 (#303). The checked calibration data number is memorized on the predetermined address of EEPROM of CPU100. 
[0160] However, if the checked calibration data number is not changed, storage of the calibration data number to EEPROM is not 
performed. 
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[0161] Then, the look detector 101 checks photography mode through the signal input circuit 104 (#304). If the photography person 
having rotated the mode dial 44 and having switched to photography modes other than the calibration mode of a look is checked 
(#304) and the target for the calibrations of a look will blink in a finder, it will be made to switch off and it will return to photography 
operation of the camera which are the main (#305) routines (#338). 

[0162] And if the mode dial 44 is switched to other photography modes (shutter priority AE) in the state where the calibration number 
"CALs 1-5" is displayed, look detection is performed using the data of the calibration number, and photography operation using the 
above-mentioned look information can be performed. 

[0163] The state of LCD42 for monitors at this time is shown in drawing 19 . The photography person is told about this drawing being 
look input mode (look photography mode) which is made to turn on the look input mode display 61 in addition to the usual 
photography mode display, and is controlling photography operation based on look information. 

[0164] If the mode dial 44 is rotated again here and an index is doubled with CAL position 44d, although the calibration number used 
for the above-mentioned look detection will be displayed and calibration operation will start, when a photography person operates no 
cameras in a predetermined time or the same calibration data are extracted, change of the calibration data of EEPROM is not made. 
[0165] A check of being set as the calibration mode of a look checks again the calibration data number set up with the electronic dial 
45 (#306). (#304) 

[0166] If a calibration data number has 0 chosen and is set as look prohibition mode at this time, a calibration data number will be 
again memorized to EEPROM of CPU 100 (#303). It stands by until, as for a camera, the mode will be changed into photography 
modes other than the calibration mode of a look with the mode dial 44, if look prohibition is chosen in calibration mode. 
[0167] That is, photography operation is performed and the look input mode display 61 is an astigmatism LGT in LCD42 for monitors 
without performing look detection, if the mode dial 44 is switched in the state where "OFF" is displayed. 

[0168] If the calibration data number is set as values other than zero (#306), CPU100 will detect the posture of a camera through the 
signal input circuit 104 succeedingly (#307). It judges whether there is a signal input circuit 104 in whether there is release ** 41 in 
the direction of heavens, and the direction of the ground (field), when the output signal of a mercury switch 27 is processed, and a 
camera is a horizontal position, it is a vertical position or it is a **** position. 

[0169] Generally, since there is much use in a horizontal position, the camera is set up so that a calibration may be possible when the 
hard composition for performing the calibration of a look also establishes a camera in a horizontal position. Therefore, the look 
detector 101 will not perform the calibration of a look, if it communicates from CPU 100 that the posture of a camera is not a 
horizontal position (#308). 

[0170] Moreover, the visual-axis detector 101 blinks the "CAL" display in [ LCD / 24 ] the finder prepared in the finder of a camera as 
shown in drawing 22 (A), in order to warn a photography person of the calibration of a visual axis not being made, since the posture of 
a camera is a horizontal position. You may emit beep sound by the sounding body which is not illustrated at this time. 
[0171] On the other hand, if it is detected that the posture of a camera is a horizontal position (#308), the visual-axis detector 101 will 
set the number of times n of visual-axis detection as 0 (#309). However, when the number of times n of visual-axis detection is 20 
times, the number of times is held. The blink will be stopped if the "CAL" display is blinking in [ LCD / 24 ] a finder at this time. The 
calibration of a visual axis is a switch SW1. It is set up so that it may be started by turning ON. 

[0172] Before completing the preparation whose photography person performs the calibration of a visual axis, in order to prevent 
starting a calibration by the camera side, the visual-axis detector 101 is a switch SW1. A state is checked and it is a switch SW1. If it 
is pushed by release ** 41 and is in ON state, it is a switch SWL It stands by until it will be in an OFF state (#3 10). 
[0173] The visual-axis detector 101 minds the signal input circuit 104, and is a switch SW1. A check of that it is in an OFF state 
checks the number of times n of visual-axis detection again (#3 11). (#310) If the number of times n of visual-axis detection is not 20 
(#3 11), the visual-axis detector 101 will transmit a signal to the Light Emitting Diode drive circuit 106, and will blink the target for 
the calibrations of a visual axis (#313). Calibration operation described below is led to the target for the calibrations of a visual axis by 
superimposition display, a part of ranging point mark is also making it serve a double purpose so that a photography person can carry 
out smoothly, and the right end ranging point mark 204 and the right end dot mark 206 blink it first ( drawing 20 (A)). 
[0174] Switch SW1 which is the trigger signal of a start of the calibration of a visual axis If ON signal is not contained, a camera 
stands by (#314). Moreover, a photography person gazes at the target which started blink, release ** 4 1 is pushed, and it is a switch 
SW1. If turned on (#314), visual-axis detection will be performed (#315). Operation of visual-axis detection is as the flow chart of 
drawing 1 1 having explained. 

[0175] The dot marks 205 and 206 are minced by the ranging point mark 204 of this right end in drawing 22 (A), and the left end 
ranging point mark 200, performing a calibration in the position of these two points is shown, both can be illuminated by Light 
Emitting Diode for a superimposition, and lighting, blink, and an astigmatism LGT can be indicated now. Moreover, since a ranging 
point mark shows the field of focal detection, it needs the display of the area equivalent to the field. 

[0176] However, in order to perform a calibration with a sufficient precision, it is required for a photography person that I have you 
gaze at one point as much as possible, and this dot mark 205,206 is formed smaller than a ranging point mark so that it can gaze at one 
point easily. The look detector 101 is the angle of rotation theta x of the eyeball which is a variable from the sub routine of look 
detection, thetay, and the diameter rp of a pupil. And the reliability of each data is memorized (#316). 

[0177] Furthermore, the number of times n of look detection is counted up (#317). Since there is dispersion, in order to obtain the 
calibration data of an exact look, as for some a photography person's looks, it is effective to perform look detection of multiple times 
to the target of one point, and to use the average. 

[0178] In this example, the number of times of look detection to the target of one point is set up with 10 times. Look detection will be 
continued if the number of times n of look detection is not 10 times or 30 times (#3 1 8) (#315). 

[0179] By the way, in this example, the calibration of a look is performed twice in the state where the luminosities of a finder differ. 

Therefore, the number of times n of look detection at the time of starting the calibration of the 2nd look consists of 20 times. 

[0180] If the number of times n of look detection is 10 times or 30 times, the look detection to a target 1 (the ranging point mark 204, 
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dot mark 206) will be ended (#3 1 8). In order to make a photography person recognize that the look detection to a target 1 was 
completed, the look detector 101 makes an audible tone sound several times using the sounding body which is not illustrated through 
CPU 100. Predetermined carries out [ detector / look / 101 ] time full lighting of the target 1 through the Light Emitting Diode drive 
circuit 1 06 simultaneously ( drawing 20 (B)). (#3 1 9) 

[0181] Succeedingly, the look detector 101 minds the signal input circuit 104, and is a switch SW1. It checks whether it is in the OFF 
state (#320). Switch SW1 It stands by until it will be in an OFF state, if it is in ON state, and it is a switch SW1. If it is in an OFF 
state, a target 1 will put out the light and the left end target 2 (the ranging point mark 200, dot mark 205) will start blink 
simultaneously with it (drawing 21 (#321) (A)). 

[0182] The look detector 101 minds the signal input circuit 104 again, and is a switch SW1. It checks whether it is in ON state (#322). 
Switch SW1 It stands by until it is turned on, if it is in an OFF state, and it is a switch SW1. Look detection will be performed if 
turned on (#323). 

[0183] The look detector 101 is the angle of rotation theta x of the eyeball which is a variable from the sub routine of look detection, 
thetay, and the diameter rp of a pupil. And the reliability of each data is memorized (#324). Furthermore, the number of times n of 
look detection is counted up (#325). Furthermore, look detection will be continued if the number of times n of look detection is not 20 
times or 40 times (#326) (#323). If the number of times n of look detection is 20 times or 40 times, the look detection to a target 2 will 
be ended (#326). 

[01 84] In order to make a photography person recognize that the look detection to a target 2 was completed, the look detector 101 
makes an audible tone sound several times using the sounding body which is not illustrated through CPU 100. The look detector 101 
carries out full lighting of the target 2 through the Light Emitting Diode drive circuit 106 simultaneously ( drawing 21 (B)). (#327) 
[0185] 2nd look detection to each target is performed in the state where look detection to a target 1 and a target 2 is performed by a 
unit of 1 time, and the luminosities of a finder differ if the number of times n of look detection is 20 times (#328). The look detector 
101 minds the signal input circuit 104, and is a switch SW1. A state is checked (#310). 

[0186] Switch SW1 It stands by until it will be in an OFF state, if it is in ON state, and it is a switch SW1. If it is in an OFF state, the 
number of times n of look detection will be checked again (#3 1 1). If the number of times n of look detection is 20 times (#311), the 
look detector 101 will be extracted through CPU 100, will transmit a signal to the drive circuit 111, and will set the drawing 3 1 of a 
taking lens 1 as the minimum drawing. 

[0187] At this time, a photography person senses that the inside of a finder became dark, and extends a pupil greatly. The look 
detector 101 makes a target 2 switch off simultaneously (#312). And in order to perform 2nd look detection, the right end target 1 
starts blink (#3 13). Following operation #314 -#327 It is as above-mentioned. 

[0 1 88] If look detection is performed to a target 1 and a target 2 in the state where the luminosities of a finder differ, the number of 
times n of look detection will become 40 times (#328), and will end the look detection for asking for the calibration data of a look. 
The look detector 101 extracts, transmits a signal to the drive circuit 111, and sets the drawing 3 1 of a taking lens 1 as an open state 
(#329). 

[0 1 89] Furthermore, the angle of rotation theta x of the eyeball memorized by the look detector 101, thetay, and the diameter rp of a 
pupil The calibration data of a look are computed (#330). The calculation method of the calibration data of a look is as follows. 
[0190] The target 1 on the focus board 7, and the coordinate of a target 2, respectively (xl, 0) (x2, 0), It is the average of ((thetaxl, 
thetay 1), (thetax2, thetay2), (thetax3, thetay3), thetax4thetay4), and the diameter of a pupil about the average of the angle of rotation 
(thetaxthetay) of the eyeball when gazing at each target memorized by the look detector 101 rl, r2, r3, and r4 It carries out. However 
(thetaxl, thetay 1), the average of the angle of rotation of an eyeball by which (thetax3, thetay 3) were detected when a photography 
person gazed at a target 1 , (thetax2, thetay 2), and (thetax4, thetay4) express the average of the angle of rotation of the eyeball detected 
when a photography person gazed at a target 2. 

[0 191 ] It is rl and r3 similarly. The average of the diameter of a pupil detected when a photography person gazed at a target 1 , r2, and 
r4 It is the average of the diameter of a pupil detected when a photography person gazed at a target 2. Moreover, suffix attached to the 
average of each data It is shown that 1 and 2 are data when carrying out look detection in the state where the finder of a camera is 
bright, and it is shown that suffixes 3 and 4 are data when carrying out look detection where the finder of a camera is made dark. 
[0192] As for the calibration data of a horizontal (x directions) visual axis, a calculation formula changes with pupil diameters at the 
time of data acquisition. ** (r3+r4) 12 > rx > / (rl+r2) 2 At the time -kO = - {(thetax3+thetax4 )- (thetaxl +thetax2)} / {2*rx- (rl+r2)} 

- ax =(x3-x4)/m/(thetax3-thetax4) -b0x=-(thetax3+thetax4)/2 ** rx >=/(r3+r4)2 >/(rl+r2)2 At the time - kO = - {(thetax3+thetax4 )- 
(thetaxl+thetax2)} / {(r3+r4 )- (rl+r2)} 

- ax =(x3-x4)/m/{thetax3-thetax4+k0* (r3-r4)} 

- It is computed with b0x=-k0* {(r3+r4 )/2-rx}- (theta3+theta4) / 2. 

[0193] Moreover, calibration data of a vertical (the direction of y) look -ky =- {(thetay3+thetay4 )~ (thetay l+thetay2)} / {(r3+r4 )- 
(rl+r2)} 

- b0y= {(thetay l+thetay2 )*(r3+r4)-(thetay3+thetay4) * (rl+r2)} 
/2/{(rl+r2)-(r3+r4)} 

It is computed. A timer is reset after calibration data calculation of a visual axis, or the end of visual-axis detection (#33 1). 
[0194] Moreover, it judges whether the visual-axis detector 101 which served as the judgment means of the reliability of calibration 
data has proper calibration data of the computed visual axis (#332). A judgment is performed using the calibration data of the angle of 
rotation of the eyeball which is a variable from a visual-axis detection sub routine and the reliability of a pupil diameter, and the 
computed visual axis itself. 

[0195] That is, when there are not the angle of rotation of the eyeball detected in the visual-axis detection sub routine and the 
reliability of a pupil diameter, it judges with the calibration data of the computed visual axis being unreliable. Moreover, if it goes into 
the range of individual differences with the common calibration data of the visual axis computed when there were the angle of rotation 
of the eyeball detected in the visual-axis detection sub routine and reliability of a pupil diameter, it will judge with it being proper, and 
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the calibration data of the visual axis computed when having deviated from the range of individual differences with the common 
calibration data of the visual axis computed on the other hand greatly are judged to be unsuitable nature. 

[0196] Moreover, it not only judges whether the calibration data of the computed visual axis are proper, but how much reliability the 
calibration data of the computed visual axis have judges the visual-axis detector 101. The degree of reliability cannot be 
overemphasized by that it is dependent on the angle of rotation of the eyeball detected in the visual-axis detection sub routine, the 
reliability of a pupil diameter, etc. it is remembered by EEPROM of CPU 100 that boil the reliability of the calibration data of a visual 
axis to that extent, it responds, is evaluated by 2 bits, and is mentioned later 

[0197] If the calibration data of the computed visual axis are judged to be unsuitable nature (#332), the Light Emitting Diode drive 
circuit 106 will stop the energization to Light Emitting Diode21 for a superimposition, and will switch off targets 1 and 2 (#339). 
Furthermore, it warns of what the visual-axis detector 101 carried out [**********] the audible tone using the sounding body which 
is not illustrated through CPU 100, and the calibration of a visual axis failed in it. A signal is simultaneously transmitted to the LCD 
drive circuit 105, and the inside LCD 24 of a finder and LCD42 for monitors are made to blink the "CAL" display, and it warns them 
( drawing 22 (#340) (A), drawing 23 (A)). 

[0198] After performing the alarm display by the beep sound by the sounding body, and LCD 24 and 42 predetermined time, it is set 
as the state where it shifts to the initial step (#301) of a calibration routine, and the calibration of a visual axis can be performed again. 
[0199] Moreover, if the calibration data of the computed visual axis are proper (#332), the visual-axis detector 101 will perform the 
end display of the calibration of a visual axis through the LCD drive circuit 105 and the Light Emitting Diode drive circuit 106 (#333). 

[0200] While energizing the Light Emitting Diode drive circuit 106 to Light Emitting Diode21 for a superimposition and blinking a 
target 1 and a target 2 several times, the LCD drive circuit 105 transmits a signal to LCD 24 and 42, and carries out predetermined- 
time execution of the display of "the End-calibration No" ( drawing 22 (B), drawing 23 (B)). 

[0201] The visual-axis detector 101 sets the number of times n of visual-axis detection as 1 (#334), and memorizes the reliability of 
the calibration data of the visual axis computed further, a photography person's spectacles information, and the calibration data of the 
computed visual axis on the address of EEPROM equivalent to the calibration data number set up now (#335). Calibration data are 
updated when the calibration data of a visual axis are already memorized on the address of EEPROM which is going to memorize at 
this time. 

[0202] After the calibration end of a series of visual axes, a camera stands by until the electronic dial 45 or the mode dial 44 is 
operated by the photography person. If a photography person rotates the electronic dial 45 and other calibration numbers are chosen, 
the visual-axis detector 101 will detect change of a calibration number through the signal input circuit 104 (#336), and will shift to the 
initial step (#301) of the calibration routine of a visual axis. 

[0203] Moreover, if a photography person rotates the mode dial 44 and other photography modes are chosen, the visual-axis detector 
101 will detect change in photography mode through the signal input circuit 104, and will return to the main (#337) routines (#338). 
[0204] By not inputting calibration data in the calibration number set up with the electronic dial 45, in case it returns to the main 
routines, if it continues being initial value, the visual-axis detector 101 will reconfigure a corresponding calibration data number to 0, 
and will set it as visual-axis prohibition mode compulsorily. The calibration data number set up now memorized by EEPROM of 
CPU 100 in fact is reconfigured to 0 (visual-axis prohibition mode). 

[0205] In addition, although the example which made 10 times the number of times of visual-axis detection when gazing at the target 
of one point in this example, and performed the calibration of a visual axis was shown, you may carry out by 10 times or more of the 
number of times. 

[0206] In addition, although the state of changing the pupil diameter in the state, i.e., a photography person, where the luminosities of 
a finder differ by narrowing down the drawing 3 1 of a taking lens 1 in this example was set up and the calibration was performed, it is 
also possible to carry out by having a photography person make a cap a taking lens, and changing the luminescence brightness of 
Light Emitting Diode21 for a superimposition. 

[0207] Drawin g 25 is an example which is changing the photography mode which controls the photography function of a camera by 
the case where it does not use with the case where visual-axis information is used. 

[0208] this example shows the flow chart of selection operation of the photometry field in flow chart #1 ^"photometry" of drawing 8 . 

[0209] It judges whether based on visual-axis information, the photometry field was chosen here first, or visual-axis information was 
used (#401). If visual-axis information is used, it will judge whether next the central photometry field 21 1 was chosen (#402). If the 
central photometry field 21 1 is chosen and the photometry field 210,212 of right and left of the weighting operation expression SI 
(#404) of a photometry is chosen, it is the weighting operation expression S2. It uses and a photometry value is calculated. # Judge 
whether by 401, visual-axis information is not used, that is, is set as visual-axis detection prohibition mode, or if visual-axis detection 
was impossible and a photometry field was not chosen based on visual-axis information, next the central photometry field 21 1 was 
chosen (#403). 

[0210] If the central photometry field 21 1 is chosen, it will be the weighting operation expression S3 of a photometry. If the 

photometry field 210,212 on either side is chosen, it is weighting operation expression S4. It uses and a photometry value is 

calculated. The weighting operation expression SI of a photometry here - S4 Although shown below, A-D shows each photometry 

value of an A= central photometry field, B= left-hand side photometry field, C= right-hand side photometry field, and D= boundary 

region. 

[0211] 

[Equation I] 
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A*4 +B*1.5 + C*1.5 +D*0.5 



(BorC) *4 + A*1.6 + (CorB) *1 + D*Q.5 



A*3 + B*1.5 +C*1.5 + D*L 



(BorC) *3 + A*1.5 + (CorB) *1 + D*1 



They are S2 and S4 here. The case where a left-hand side photometry field and a right-hand side photometry field are chosen in a 
formula is doubled and written. If a left-hand side photometry field is chosen, the first term is performing weighting to the photometry 
field which, as for the following term, B chose C, and was chosen. 

[0212] A thing characteristic here is making high weighting of the photometry field chosen compared with the case it not being used 
since the main photographic subject's possibility was very high, making surrounding weighting low, and computing the spot 
photometry photometry value led by a photographic subject, if visual-axis information is the photometry field used and chosen. 
Although weighting of the photometry field chosen when visual-axis information was not used attaches, it is computing a little the 
average photometry photometry value. 

[0213] Next, an exposure operation is performed based on the photometry value computed by each weighting operation expression in 
#408, the time of the photometry value and the drawing value in film speed, and shutter second/is calculated, and it returns to the flow 
chart ( drawing 8 ) of camera operation. 
[0214] 

[Effect of the Invention] By having constituted so that it might have both visual-axis prohibition photography modes which control the 
photography function of a camera, without using the photography mode and the visual-axis information which control the 
photography function of a camera using a photography person's visual-axis information as mentioned above according to this 
invention (2-1) and a photography person could choose these arbitrarily While being able to make it operate, without spoiling the 
photography function of a camera greatly when visual-axis detection becomes impossible, even when other men take a photograph by 
commemoration photography etc. hurriedly, conventional operability equivalent to a camera and a conventional photography function 
can be secured at least. 

[0215] (2-**) It has a display means to indicate that it is controlling the photography function of optical equipment (camera) using a 
photography person's visual-axis information. For example, by displaying in a finder, having been chosen, when it had the automatic- 
focusing detection means and either of two or more ranging points in a photography screen was chosen using visual-axis information 
A photography person can know, while photoing whether the photography function of a camera is controlled by visual-axis 
information, moreover, it obtains, if visual-axis information is used, in performing operation which is contrary to volition on the 
contrary, it is made to drop off and can interrupt visual-axis detection so that the main photographic subject may be made to gaze at a 
photography person, and visual-axis information can be acted effectively 

[0216] The detection error of the visual axis by the individual differences of an eyeball (2-**) By the amendment visual-axis 
amendment means and the aforementioned visual-axis amendment means or by having the selection means which can choose either of 
forbidding visual-axis detection operation [ choosing one of the storage means which can memorize two or more computed 
amendment data, and the amendment data of these, or ] Even when a photography person changes, it is effective in spoiling a visual- 
axis detection function being lost using the amendment data which were able to make the mistake in being able to make amendment 
data correspond quickly and forbidding visual-axis detection quickly similarly. 

[0217] Moreover, visual-axis amendment setting mode (calibration mode) is formed. While the "off-" mode which changes a visual- 
axis amendment means into the "on-" mode made into an operating state and a non-operative state by the aforementioned selection 
means is selectable When "on-" mode was chosen, while performing visual-axis detection automatically in selected amendment data 
and performing photography operation using a photography person's visual-axis information, when "off-" mode is set up "ON" and 
"OFF" of calibration operation and visual-axis detection operation are interlocked as visual-axis detection is forbidden. 
[0218] Therefore, while operation of a photography person becomes simple, there is little need of being able to perform now visual- 
axis detection to which a photography person and its amendment data always corresponded by 1 to 1, and having both calibration 
operating member and the operating member for visual-axis detection, and it can cut down operating member, and it is effective in 
operability improving. 

[0219] the photography mode selection which chooses especially the photography mode (for example, exposure control mode) of a 
camera - it is effective in the ability to incorporate the visual-axis detection function which included the calibration function in the 
camera, without increasing operating member substantially, if visual-axis amendment setting mode (calibration mode) is formed in 
one position of a member 

[0220] (2-**) The position where it differs within a finder visual field can be equipped with the target which can display the tri-state 
of at least two lightings, blink, and an astigmatism LGT, and a photography person can be made to grasp the advance situation of 
calibration operation intelligibly by changing the display state of a target in the time (at the time of a calibration end) of the collection 
of the time (at the time of a calibration start) of collecting amendment data or amendment data being completed. Moreover, by 
preparing near the ranging frame in which the field which performs focal detection for the aforementioned target with it is shown, 
since both a target and a ranging frame can be made to turn on simultaneously, the target is formed smaller than a ranging frame and 
can perform calibration operation with a sufficient precision with sufficient visibility. 
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[0221] Moreover, the lighting member which builds the display state of lighting and an astigmatism LGT can also use these targets 
and a ranging frame in common, and parts can be cut down. 

[0222] (2-**) Equip the position where it differs within a finder visual field with the target which can display at least two lightings and 
astigmatism LGT states. The photography information display arranged out of this and the finder visual field, A photography person 
can perform calibration operation continuously intelligibly by displaying in guidance a series of calibration operation for acquiring the 
detection error of the visual axis by individual differences for amendment amendment data using the good variable-value display 
which displays the time of a shutter second, and a drawing value especially. 

[0223] Moreover, while collecting amendment data, a photography information display puts out the light, by indicating the target by 
lighting, a photography person cannot look away, and can gaze at a target, and exact amendment data are obtained. 
[0224] (2-**) While being able to make complicated calibration operation intelligible for a photography person, amendment 
(calibration) data can be searched quickly. 

[0225] Moreover, by making the display meanses corresponding to amendment data differ by whether it is inputted into amendment 
data, an amendment entry-of-data situation can be grasped and amendment data can be managed exactly, 

[0226] Furthermore, by using the display means and operating member for setting up the photography information on a camera for the 
display means and operating member which are used in case amendment data is searched, it is not necessary to prepare a new member, 
and it can be intelligible, and calibration operation can be made to be able to perform also in a small camera, and operability can be 
raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caus d by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The important section schematic diagram of the example 1 which applied this invention to the single-lens reflex camera 

[Drawing 2] The plan and rear view of a single-lens reflex camera which applied this invention 

[Drawing 3] Explanatory drawing within the finder visual field of drawin g 1 

[Drawing 4] Explanatory drawing of the mode dial of drawing 2 

[Drawing 5] Explanatory drawing of the electronic dial of drawing 2 

[Drawing 6] The electrical diagram of the optical equipment concerning this invention 

[Drawing 7] Explanatory drawing in [ LCD ] a finder 

[Drawing 8 ] The flow chart of operation of drawin g 6 

[Drawing 9] Explanatory drawing within a finder visual field 

[ Drawing 10 ] Explanatory drawing within a finder visual field 

[Drawing 11] The flow chart of the ranging point automatic selection algorithm concerning this invention 

[Dr aw ing 12] The flow chart of the visual-axis detection concerning this invention 

[Drawing 13] The flow chart of the visual-axis detection concerning this invention 

[Drawing 14] The flow chart of the calibration of the visual-axis detection concerning this invention 

[Drawing 15] The flow chart of the calibration of the visual-axis detection concerning this invention 

[Drawing 16] The flow chart of the calibration of the visual-axis detection concerning this invention 

[Drawing 17] Explanatory drawing of LCD for monitors concerning this invention 

[Drawin g 1 8] Explanatory drawing of LCD for monitors concerning this invention 

[Drawing 19] Explanatory drawing of LCD for monitors concerning this invention 

[Drawing 20] Explanatory drawing in [ LCD ] a finder concerning this invention 

[Drawing 21] Explanatory drawing in [ LCD ] a finder concerning this invention 

[Dra win g 22] Explanatory drawing in [ LCD ] a finder concerning this invention 

[Drawin g 23 ] Explanatory drawing of LCD for monitors concerning this invention 

[Drawing 24] The kind of calibration data and explanatory drawing of initial value concerning this invention 

[Drawing 25] The flow chart of the ranging point selection algorithm which does not use the visual-axis information on the example 2 
of this invention 

[Drawing 26] Principle explanatory drawing of the conventional visual-axis method of detection 
[Drawing 27] Principle explanatory drawing of the conventional visual-axis method of detection 
[Description of Notations] 

1 Taking Lens 

2 The Main Mirror 

6 Focal Detection Equipment 
6f Image sensors 

7 Focus Board 

10 Photometry Sensor 

1 1 Ocular 

13 Infrared Emitting Diode (IRED) 

14 Image Sensors (CCD-EYE) 

15 Eyeball 

16 Cornea 

17 Iris 

21 Light Emitting Diode for Superimposition 

24 Inside LCD of Finder 

25 Light Emitting Diode for Lighting 
27 Mercury Switch 

31 Drawing 

41 Release ** 

42 LCD for Monitors 

42 (a) Fixed display segment section 

42 (b) 7 segment display 

43 AE Lock ** 
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44 Mode Dial 

45 Electronic Dial 

61 Visual- Axis Input Mode Display 
78 Visual-Axis Input Mark 

100 CPU 

101 Visual-Axis Detector 

103 Focal Detector 

104 Signal Input Circuit 

105 LCD Drive Circuit 

106 Light Emitting Diode Drive Circuit 

107 IRED Drive Circuit 
110 Focus Circuit 

200-204 Ranging point mark (calibration target) 
205,206 Dot mark 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 15] 
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[Drawing 2] 
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[Drawing 14] 
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[Drawing 24] 
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[ Drawing 25] 
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«H a «* (&!*£> • - • (4> 

Zf>*ffl*0H 
«*m* [ARCS I N { (Zc ' - 
± ( B I *S > ] 

[ 0 0 121C Ct?Mtt<glUl^A2<:*iE.?&l* 
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7 ^ ^^-ttBrtOK^ h < 2 n. Y 
n) « 

Z f ' ) /£/ <A1 *L,<> } 
• - • (5) 
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-I' 3 >F--<?iCltt£.l,tc*+ I* 71 — 1"3 >?> 

[ 0 0 6 9 1 * + n-f u- V * Vf - $ MH(BoSt£qte 
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[0 07 9] 07 (A> KM>trrtE*3i-byj'^H« 
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fti*9»»*-F (swttiijfcettSjSiHi^-F) ta 
m^*-k> omnzfcx, tassiiht- kksj!^ 

[0086] tt. jS»&.^as8«iR«>7JPd 'J XAii-r 

{*., v < -5WMfS#*i & ft , 4>ftiBE££ ft 
[00871 7.. STia+i- ^ jVf-S+VX 

-Kftfofci/fctea©* ^ y r u-'> 5 wgiwGf 

MKM* JVC ^XtV?- $ jWMB*c J: 0 A /i $ ft 50 
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fcfc©r-ft*C 4#iS&3 ft* 4, feMftgEIB 1 0 1 

[ 0 0 8 8 ] C ©E* L E DlSfolSSS 1 0 6 l&Mttl E 
D (F-LED> 25*j*fiT*"tt, LCDSttBKlO 

5 (»"? t ^ > Jf-rt L C D 2 4 0>im ht>^~ $ 7 8 & 

v t -rf > y -HHtt 2 0 7 'CSS;*** * >' 9 
rtsWSttftffi 4tf 4 ^ t I »«. ffil X'& Z £ 4 C 
4#"C8&J:5t<:tt^TV-& (139 <A) > * 
[0 0 8 9] 7.. 7 Hz > h 7 3tC«*S*$ftfcV* 
s ? - tWSj&Hft^Sftr^** {3Mn« OX ! / 2 5 0 

iiaMenssfri o iKfo<.vcteffl$ft&»«t*K>i-i8 
7 ±dosmiMEii(c$ak2 fts. cpuio o amn 

*tftt*CjfilitLfc3«E^«:*«tr, LEDS0fJi@B8l 0 

6 Kffi*«:i£B t/TX-J«- >#-XmL E D 2 1 & 

[0090] 09 { A > . < C ) T-<*-«4 t/CSK|= 
v- f 2 0 i Si«W!*ft*:IIW«*r 31. 
C©«C PU 3 0 0 tt, ^'{t^JSilElia 1 0 1 Ttett3ft 

fefsia^jSfeoofgjBti^i. x ©a*i4cD^(c 
fsu -csw $ ft 4#js&e.© st at as? 4 £ 5 

^ZiZisl'X*,^ 

[009 1 ] 09 (B> <A) ©i*SR^9<>S 

ta««35««MSWMS< . SBSi*^- p 2 0 I 4 2 0 2*sil 
ftT T t. K^^JO^SSj^tB 
«K J: -7 TSKSftfeaiiS^awS ftfcO^rS'C, * 

©SdSe^iEl. < v^4i8iattr u y -xsn4 i 

tl^UYjf SWl ^OFF-?*4<«.06). *>7l* 

[0092] CO* ^ tCttSHMRiJl A -»r 
Sft?cC4*7 7 Y> * - -teS?^«>fflaS^-i' 5°jSi 
^ it T«IB#KJai W ^ i: *> k& o 1 1 » & ©"ClHIJ 
#t#S^4 ,J > U^jgJRSft^t'J^ffiW-rSC 4*Sf 

[0093] X. asms^aitcj; oX3KR*ftftWi 
*#i»5i*Wt<DtJlt:. 3W6«A^**SWitON 

[ 0 0 9 4 ] C C T-«1R3 ftfcj9m**!ffl8|^te > CA& 

jswfctttbcnw). m^nitc pu « o oatLC d 
*mm< i o & icimzm ? t7 T ^ y-^ l c d 2 

4©S*^-i J 7 9«;.v.®2ii. ifflffi*NG <^fife> T 
**<:4*«B«K»&1/. («U^B9 (C) . SWi 
t!>5(¥ 3 ft & 3! "Clto 4 (#11SX 
[ 0 «) 9 5 ] 9!IWnW6?*») . ffttifDTJl 3 9 XAV 

mms wcfflmM.<D&t^&w.mt£i*x-tt wft»(<io 
9). cpuio o i* u >x^s.saa(0ra 1 1 okh-^* 
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mmtim$.$&mt& i o 3 im^m.^^^ 

(#107), m'tl'>Xl&£%L'X\.>&JSftfrQ>¥m$:?T 

[0096] iSlEWSJ^Kfcl •rUSSs L» > X 1 
OX«>fe4r C P U 1 0 0 i*LC DSttBK 1 0 5 
tCfS#&ja-3T:?T -V >*'-l>9LCD24<D&t&-?-J' 
7 9££*T$tf*4i toe. LEDJBHSS! 0 6Kt 
X , ftftlr'Cl*«ME*2 0 1 (CttUftttStt 
4<#110) (6)1 0 IA> > ♦ 

[ o o 9 7 ] c ©b*, nstuuc j: r>"ca»?« wam » 
wc. aai/fc t i tiWftcllftS afcawc mm 

iEK^^ilSiacr UU-XI04 1 £>l?#&ttt/;W 
?^SWi*OFF , T*i<«ll). SltHS*.*****-* 
5 ? S Wl «S0 N Sft&S •C^tR"? * <*K2>. 
[ 0 0 9 8 ] 37.. JM&»i&*l^2ftfctH^$£ 

r.. CPU 1 0 0i*flt3fe@K I 0 2K|f J 4S:«fS^T*llJ 

[ 0 0 9 91 graft £ o 1 &3iffl% 

C<om&&&. bX 7 > h 7 4 &iMk&7 5 *IB 
l'"C«0tt <F5. 6> (HI 0 <A> > . 

[ 0 1 0 0 ] RE U 'J - XiD4 1 *s*p i, j&**rc X Y ? 
?ST»2 #ON3ftri'£*£'^:iN5^&fra<K«-l 35 
3). * ? * S W? #0 F FWi-C*tll WV^ -f * 

2 SiON*tite4tfe»C PU ! 0 Ottft 7 *-S(ttiS 
SSI OS, *-*-««HBl 0 9. ttQMBRl 1 

[0 10!] *rM2«ca(10£4-?-2*T9^S 
tt. *») 3 1 tfiOUAttft. MG 1 tea«l.i'+ s * 
- 4 C^E&pSSlf 4. *5 0 3 1 W& 0 fi£L>'i' + * 
-4<DS' K«*, «£IM «BK ! 0 2 ICC 

Br^Di' f 3 *-fi*j < 1 /2 5 <j|*-> <gjftf£MG2 tc 
jiSb, ft v £-40>#S£:g1l>-2>. 7^,U5^© 
B*#WT**4. MZKSflSKl.. * 
f+ bKMltCfciSU, 

x;'-'/>x©SW7t4, («114) 
[0 102] 37,. EIStiljRl.fe^jf^Wf j-uy 
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4tei:-T<- Kj*5fcE3iv JasKD+tyT'iz-vs 
>*- KKSJtSStlfe c t fcffi*A/iH» 1 0 4 A f 4**D 
CPUlOOltJto^^OEWPt-^fffJtU 8 

iftfetiuass i o i tcsat, c*B»<i>* + 'j^u-i's v 

[0 10 3] CCV«iediaiKBR*3 , Jl»-^# 1 ! 

to 10 4] *i?h^mmm^mmwimiJ=>. 
j? -f ><r>.'i—? >k o (#511), seeajtefrsi 

SE*.;05*«i> *tw* i TCAhltora). <-wi^-S:#J 
«A9NE^t£aHK <fc<L^.m«=li^2 OiSWT) 

I*. #508Ki&t»« 

[0 10 7] f.±<DJ; ^ieigifilPitlaiHSE-^*^*^ 

sntdS^&jjsS*, B10 <A> ilUtSK. C^ii 
S*^t*0 10 { B ) KSr «t 5 KjM$£2 0 1 i 
^?->7 9A%j(T^4* > a«\7i^-*7 8iii 
])Mc * WlifflWSiiC if -> C t >Zo 
[0 1 09] 01 2, S|l 31*ilij8^ai»7Q-^t- 

h ar^i -jic^s^aiiass i o i i*c p u i 

0 0 £ « a *E <L ISifgfeaj Zifttt i> <«04)» 
tB»»tHHS&] 0 ! it, »8S*- K<D+t?©a»|fttH^ 
A^<,«?g*a©t t 'J7t,-<> s K0*C©f^g 
1«iiia^)*€Tftt-5C«0lX IUB*<e|SSfct£@Bg l e 
! i* *>* =)im&$ iitQj** 'JVI/-V3 
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10 1 1 o ] Hs^aiaos i o 1 1*. m;*- fwa 

«^ A*>E8S ! 0 4 2 7 < S W - A 

i>, '^rc pu i o o tLftLXWUmz i o 2*%& 

fc^©lS & 3 ©jjH8£ ^ i> <#203}„ 10 
[Oil!] ££&M^3ttfc*>7©£&iirfE£* 

0 m$tfbV<{ *- f ( Wt ! R ED ) 13a- 

3 a, 1 3 b^jHRSft*. 
[0 l 1 2] X. ft^ 7#$feHT\ 
tt-Z^tllt. ?r<{> ?-%m>*>$t\t<: i R E D ! 3 

c. izt&mmnz. not m*m<»mmx-m so 

©SSSH ! RED! 3a. 1 3 e fct <ii ! R E D I 3 

i). 1 3 t o>th^t^m^i>m^n&o 

t0 1 1 4 ] WE 4 >'-t>teV*J— 1 4 <#TCCP- 
E Y E iflr^ ) ©tjaa*[g|g.c>- i R E D<D8^3^ 1 ?- 

3ftS(*205>. SCC D - EYE ©Hfs-BSIS&tl' I R E 
D <DW% M v - ®imo>'8. 8»1#ftHff K {« &ft fcia&{£© 

[0 1 ! 5] CCD-EYE@lSB»^IB'.0 ; i R E D©K 
^?-#s83E;*ft& i . CPU ! 0 Olt » R E Dfift 
UBS 1 0 7ifil>X i R E D*dfl£©^? -fjgfTS-ti 
*£<Lt>cc, ta^feSigKSi o ii*ccD-EYEoS 
iSSffgJdr?' &crao6>„ 

[0 1 !61 £. 5te<ds&*?ftfcCCD-EYE<£gfi 40 
B#W<C l.fc* s -i'CCCD- EYEiiS&Srif&TG. n 
ii^K ! REDtjSJtT^fl^o S^OC-^t'^t— i- 
s !v*- Ktttctf W* WW). CCD-E YEVStZX 
t/plSrt65rt3 ft* (#203). 

[0 1 ! 7 ] fc>7*#©8iffi*S0N3ftfc&© 
&XC-^&SWfltiC C D-E YECH&K CfS&ISpJ 
@©&=iS&SB*©C CD- EYE ©Is*ft 1/ fcgff 

i,^im^fi>mm^citvtcm^^cc d - e ye© 
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[0 118] CCD-EYE©^cU8f^^lE3n 
Si. CCD-EYE<^#ttO^tf£tt&(«09>. 

±S*wa:3n-ci-< , ccd- e yej: »&&K$n 
fcfSW^temsi^ffillg l o ! X'A/i>%&zut<&£. 
cpui ooK^y-sft, s^cpui ooKfc^r 
ig^«»©^»ia^©tttH©fc«>©'S^^i?ft>ri-5c*?i 

0). 

[0119] ffll*., C P U 10 OiCtelvt, B£&©BB^ 
Kf^S£ftfcHa© ! R E D©Jt«fc'C**7^t > J-ffi 
©fig cxd ' , yd ' > . ( xe ' , ye ' ) #$d5 
£ft-5. ?'Jl# VAflHf*«.&©m>i$££ tx'Cl^bn 

Wl£®*£ft^©t©£7- , l'+>i&£-S'-5><: £ 
[0120] 3?.. Bi7t©43^fiec xc ' . yc ' ;■ \t 

m. 1 9 tm, 1 7©^£*£&£ttR,, ftgffAe 
SKW©5^r^iaft',-&Tf & ^ci« J: o ft£* 
c©^isrp 4>^a?n6o 

[0 1 2 ! ] C PU 1 0 0 km&i&tDWft&^ri btt 
h ©JiJg>6C CD - E Y E©gfSS*^©ffsRt£?:^iV 

[0 122] X. ^^^^^©(ig^ymc.lifSj; 
0 C C D - E Y E <D&&te b®m&&fc? i>. 
CD - E YE©!!^'!.^!*. m2ntc.m\,1f&& 

isp^^sns* •c-i/c*©7c*at*SL^©y<#^j: 
[oi23] ccd-ey e©is^<: i&mmmx. 

W& 2 r^E^^mWsn<D 2 *©)*g*.iC C D - E Y E 
©H^<:L/ltffeS<LL/T:tl^!!ill^ L 0 ! ^s^4a 
S. $Wm<m?>b7*l-*,Z(,>lM]WXii2 
, #ESJ 3 ft ^-'L- * > X<£Stfe7l.cri*©iaK© 

[0124] ^^©Sifv^TT^i, + v U - 
'>5>T-~9©Sg!2^|S;?:^tofcrB^^tiJig£g 1 0 1 i* 

m2tifc7&*>f-m-fmtmtt2nt<: • r e d© 

IE L «, 'A^*©^*^.^ (#211), c nii't-©^ 
[0125] 811%, * * » ^ix-Vs ©4>©JS 

§?g©flssi}iii6*m jm^fi^-r-s^ ^ t^^Esn 

r^tig2 { B ) ULttlIiIc I re D©PJ i R ED 1 3 
c. l 3d#j£*T£ftfci0£. yjl-*>j'.&©SFa^ 
«©^S S J: 0 AS WtU*^§iiK^.#^IS^S 

[0126] igiC7.'^>i®©Bill*&TS©A*S J: 
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wi»*w-3"C<.»*t*Besn*i<«rai). 

SSI 0 1 BittM*ft«*SS«:?Ttt'»'C(«175ffiiE I RE 

WflKDSEttfa 5R, C PU 1 0 OOE E PR OMfC 

$x -ARCS i N (( xc ' 
8v *ARCS ! N <( yc ' 

isSto$<i4c#2D>o Cat/, 
xp ' •»< xd ' + xe ' )/? 
yp ' *»( yd ' + ye ' J,'? 

x^ffl* ax»< tfx+bx) 
y *s m* a x*( flv+bv) 
i**i(«14). feu ax. bx. Dvl*mSC'<iA 



* [0 127] X- Kglt|^!» 5 iEl/l>£9^Sft-&£(«l 

m%<mm 1 s iowas*'.** st*. $ ztz&mm 

tOXl 1 4fe|?&a>W!I* 1 5 <£0>lgfe#>fcCC D - E 

-•xp ' + 5x)/ (3/ OC} - • C6) 
-(yp ' + £v)/ £/ OC } • • 17) 

[0128] 1MS««>KSiDEI«A 9 x . 0 v £ 

---•($> 
- • • • (9> 

* [o 1 29] >?.. <x*iai> (TM&vmtm 



!>x =Kx»< rp - fx }+bOx - - - • C! 0) 



[013 0 ] 3?.. { ! 0 ) itt£*H>-Ctt7LS rp tatofc 

rp S rx kx =0 

rp<rx <Q&, kx = (i-ko»hl*( flx+bx ' )/ 

I HO I ] * K0- • - ■ ( ! 1 > 

[0 1 3 1 ] bp*>. thAf&fekx iteaai r p aWtft© 

Bt5L«3*a * r x J6Lt'C*h«0<DBt t «) > JKOHKrW 

I) v = kv*rp+bov 
i&bStt, ^aSrpC'HSCT'ft*, CCf'kv. b 

[ 0 1 3 4 ] y„ St*©* -t- '3 r u- J' 3 >r- 
SttfcfSOT. (8 J - < 1 2 > Sfcflfc'-CJHH* tife 

CD^&tfJfc J! S <t £ 1 £?t& ^?cCi5S?7 

[ 0 1 3 5 ] s. ig 1 2 . ia 1 3 L?ctt!ia^iij<D7 
10 13 6] *®oim&m* * ^i-v. 3 >^- 

F©«t"i?«!>ftW©aiR*aU-C**4MS3*t&4 . CC 
D-EYE©SSill|IH*><fcCH RED»^M7-*|S 



[013215?.. S) x ' &ffif,;##7 r -{ > y-C-mS* 
bx ' = k0*< r p-r x>+ box 

[0 1 3 3 ] 3?,. m&im < y*l31> ©SHESKfl^f 
ibv It 

• • - • (12) 

[0 1 3 7 ] X. ^@©fcat*ffl*s*+ 0^1 — > 

i<#216>, CCD-EYE©S«NffflJ4eJ:y I REDfl) 

4CCD-EYE<^ KH#!Rt6 3 <*206). 
[0138] >?, ft^CO* + 'J Tlx- i' s Fr* 
-?»«WM!lH»*i2 HBtl±<D»S<*<«20?). CC D - 
E Y E«?SS^«£L.««Jtt!rBil3| t^Wjft^l^n*?* 
26CCD-EYE©Sfa»57i4<><<:$fe«CCCD-E 

[0 1 3 S ] M. ISl 1 2 IS 1 3*C^L.fclW8fcliW>7 
d _ ^ t ^ |. km»-C 4 ><D-'l< - ^ : > ccSHs? *BW> 

( X. y ) ffi^OC'^ * 'J H' 

(&x, «v X. fiba>^tSi'C-Jb-5>^m5gS<D 

CCD - EYEHflHsflS, CCD-EYEStA 
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10 14 01 7. *StePlKfel,.-CCC D - E Y E©S 

|.-;'s>fi>7B-ft-K 13 ! 7 3«ft|g© 
* * *) 7" u-v 9 >B|©? t *f V y-I^L C D 2 4 4.* 10 

^utwafiitfta L/fc i * ©ma tuwa* 6 c t ic 

SS5ffF*l(CSSW/cr-W*HtSS 0 5 , 2 0 6 

tt*tt*c2aa»i/ci>*i*, *©4a©»»*iftffl 

■T-5i:4tCJ: *>««©* + 'JT^-Jx.? ViSttTOtV 
*, *<D«t«tt?LffiK^Jc>Lfe«S»©* + *J 7U- s 

A L*-»3 >4 4 d IC^e&Afctf-S 4 , J983©* i- 
'J T'b-Vsyt- K(ClSr«$n. ffi^AABtt I 0 4 
WCPU 1 OOtrt-l/tTLCDSBttHKl OSKfS^S: 
ffiHL,, *^*-ffiLCD4 2l*fci£T4tB»©**'J 

tO 144] 7. CPU 1 OOiJEEPROMl 0 0a 
KiataSftfc*-* MMW%&& } ) 

1 0 1 4 5 ] m 2 4 liC P U ! 0 0 © E E P R OM ! 0 30 

o aKSteati** t- y jroMWBi-e 

»lfl$4ti**l/&fc©T'**. .*RKCPU 1 0 0©E 
E PROM 1 0 0 a •cKIS?ft&<!?t*02 4 <D±&VB 

$.t\tcf~* £c m&mi ? tix x >z * + y •/ u - « / * 
etts$ira>&tgja:©* * 'J ^I'-va >r-^v 
»teia&&ifcT£fc»©*- FT-&-&, 

[014617.. * * V ! 
- & Uc E E P R 0 M 1 0 0 a ©T F i"^±K ti 40 

■en*4iK±^©*a«M!)* + y t>- S's >-?- ami 
tt£ti£J:'>i<:&<3'Ci>& (3feifcWe**«t:tt3MI©fc 

^E E PROMflD&etCcfcott^cfc 5tCfcSSBE-C* 
*> . 

[0 14 7] *+>)"?ls-'>3>r-MtyU$iXfet§. 

mm.' mi#Mj * *»* j: ? wbc a* s 
r* + y 7u-v 3 >r r - *<wa»l4©iassrsfetor 7 
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y 7u-i<- a ^ 5 s - *©ffiffiti©7 5 y©4BHS(i{*<IS 
tt*»»jt?«: r<)j ic&fcttiXi,**. 

[0 14 8] 7„ *^?-flLCD4 2CCiiEll 7 

(a> j-^KmaRSsntr^+ty^u-f 

3>*- FtsfciW*, 'J7U-i's Fit* 

*<)7i'~u3>m&m£*> ton j *-F£**y 

[01 4 9] SI" fONj *-K<cte(,>T:ii*+jyu 
-t'iR^^-f^^^-l-BijftR'.tSJr^Ktty 
>3>+>.'<--CALl -CAL5AWS54aT 

©S^)^>B|*-fe > ^^4 2 a (W^TiHtJlrT 

[0 150] C©B* V S5ft'^nfe*+ 
^ ^ -ffl L C D 4 2 K*E^ 2 * + L' 7 U - s > 7^ 

y rru-»> s :v'f>.'\'-<efc^t:sftc: : f : *• y yu-v s 
>*itTbn, * s y 7i^->3 >7">;<-fc*titu&E 

EPR0M©7 b-lsZ±.i-£tim&±m&*+ [ }7\.<- 
i"ff^^>^-*yv-5rc>tktt*^#-)^LCD4 2M: 

s^^nfe* ^ y 7* 3 >?>j<-ifl? A-&tj?& 
[oi5!] -ec^s, JBi^wJBags^sn-cv'-s-s 

-?'C<r^ X. *Hry7b-*'3>5 ? -'S?7'>;"'-©tJJ 

8s«{* t o j (csMssn-cte*) . aia©* ♦ y j'w-?' 

[0 1 5 2 ] fOF F J *- FKisi'Tl*'? -fe i^^' 
>F62i* rOFFj i^Snei^V^'C^ti 

{®i7 (c> >, ^tt'jru-i'si'f-jtt^ 

[0153] ©*H^*9tt»aa*j!l^«:W?Ht' 

- > 5^1^ r ^ 4:)s»l*ffi*^ 4 ft h tm 

SSfic©fcJ&K*S«rCltf><©RBeL*T4J; J >Si:»&tt 
4"»g5*©SS<CSt/fcS<Jftlt»SW0^6&4 «r 

ttftat4', *+ y7u->s v-7-^?Hf&y<:8?>ic*a 
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[ 0 1 5 4 ] B 1 4 KjSOm'TCPU 1 0 

Bite?* (*3G2). $ Y v - * * - h fgfSS<DKHS4>£ *7 

UBS 1 (I ! ii-eC'i Safc^flXl'fc* + 'J *7l> -S'a 
^-£*W<-fcOfcS^l,ftSU&t (OFF) * 

[0155] »B*»*f +*4 5£H$£3tf£ 
4. Si*£>J: 5K-»oi/Xfij*JKJ: ^'C-etom^t^oo 
fcflf^AAHB 1 0 4 iiC P U 1 0 0 r L C DGg 

ttwass i o 5«fi*tafflr*. 

4 SOB^CPSt-rti *-S}LC D 4 2 tateftsn 

@i 8K*r. 

[0156]$ rWf-y -Y 4 5 ?:9*if7rrSi{ipisS 
•fi-Si. TC A L - 1 J -» TCA L - 2 J -TCaL- 

3 J -» TCAL-4J - TCAL-5J 43atl/, » 20 

as® * + y -? l- - ^ 3 >tn"f riw?aes#sir -s 5 -?w> 

4 * 1) 7 1>~ s> 3 >? >} < »r?i$«: * * ij 7' u - 

[0157]* Urig 1 SemOfetttti rc A L- 

-sT*0, ICAL-4. 5J W*Aor«8&rWSlt 

[0156] WCfc befttMNK 1 ? M ? 
i>t rOF F J &7httt r ) . * + V7\*~l'*^titf&t 

m>r, **-?tte(Hftiasy:*- Ktac*. $ fete 1 * y 30 

y^EisS^Si rCAL-! J fcLbP^K 

fftf&nr*. 

[0 1 59] C©Jt5t£lt > C j e-d?-flLCD4 2(CS 

iwfs© * ♦ y ^ u - v » > t > / < - * a« i/ 6 , » 
fttetUESg 1 0 1 ticnKftlifcr * y r u- > 3 > 

^- if* , >.'«-©SK!*ffl^AABB8 1 0 4 £ftbT?i 

w ^ <»3oj)„ gg& nfc* + y ^ i — t' s > f- fits 40 

■><-«CPU 1 OOOEEPROMCSfit^TFL-X-h 
[0 160] iflU «B8hfc+ttf^'L'-!^»l'^- 

>/<-**s!3 Ar<,»awn«E e p r om^v®* 
[oi6ii ttocMMMUut i o i imm,tm%, 

1 0 4 */rt/C»K*- FCUMfift S (*304>. JU* 

r y 4 + a 4 4 £ @es s h±-c vm<D * * y ^ ^ 
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*8PI8S*lfe 6 («04>, 7?Y> y-ftCCfffijlffi # * »J 
* C <#305)>' -f A - ? > f* * * J« 9 (MKSHf (C 

Wir-&<«ja) 4 

[0162]* otr* + y ^u-t/ s >t f c a 

L 1 ~5 J #&^3ttrc»*1*i*T"'*- Ky^+A4 4 
h" (S/+v jr-fi*AE> (C^t>«*A^ 
I*. *<!>*♦■ 'J^U-t/s^^^/v-op^-^t^.-c 

[ 0 1 6 3 ] C *-« L C D 4 2 <DK!B«a 

1 9KSr. Riai*M^®flSSJ*- K*S^tfHctB#A 

[0 164] CC'C»liC*-K* , 'i-l p *4 4*iHE*tt 
trCAL*i- ; -t's>4 4<}fi:^-SrSJ?ti.Si. ffi^ 

mZUs 4= t 'J ?' I-- - V a >ffcflp6i^ t^-^^ f» 
Sa^jffOMfPUCfl^ * * 7 tiMV t 9 , R 
-f "J "TU-?/ a ^^-^AHS^^nfc^^KE E 
P R * 'J 7 U - > a > f - * CDKSt*^ S 

[0 l 6 5 ] feU£€>4= + 'J 5'b-*/s>*- KKHStS 

A4 5fCTS?5E'5nfc 4 1 + y T' U-i.' s 

[0166] + 'J ?'l/-Vjyf-Jt^/<- 

g4 : ^y'7 , u-^3>-7 i -3?'#->.'<-^CPU 1 0 0© 
EEPROM«:i2tSr*(ff303)o ++ 'jyi/-fs>t 

K X -f -V- A 4 4 *e T - K *<ft»©* + y v u - f 3 > 

f^wi*- K«iti!sn**T?fSir*. 
[o i 67] -7*9 roFFj a^sntvatfaST- 

J3LCD 4 2tC*l»r*W8Jj3*- K*S6 ! 

[0 1 6 6 ] * t y ^U-Vs Sf-Hlr-sH-mV. 
^O|S»CSSt^3ftTC^*<«06), ?|^*CPU 1 0 0 
ItflteAAHB I 0 4*JVU-C*>'^©'^*:^^-3-6 
<»30?>o fi^A^lslSS 1 0 4 1**38* -f ? * 2 7 ®S>J 

x«Mt*c*&*&**WA«:nj-jra4 i#x7j 

[0 1 6 9 ] * ji 9tt-«{cafiJE'C®ttB#*<r»fc 



(15) 

27 

0 1 iZtui yv&jfctimwr-iti.'Z. <L£C PU I 0 0 

[ 0 1 7 0 ] fe!£4ftitJEIE& 1 0 1 ?<C"$gfft 

to'C4*lfSy£K^T-&fci6K:. [322 (A) 
■3- J; 5 K*M 3<0V t4> Z-t%K.mi fcftfc? 7 ■{> 
'/-HLCD2 4K rCALj S5*4»SjSS1**. 

[0171] ^?<WS§^fi»t?**e±J&* 
t*aj^n*i(ff3oe>, MMfeffiBSRi 0 1 i*feat»ffl@ 
*m *0 (cStfT* C«09). fcl/«MMBH»ft#2 0 

CD 2 4 CC TCALJ *5«fcga|M.,TVfc%*fl> 
10 17 2] JiettNtMG* + 'J •7l>-f 3 l> fcfffc 

swi ©ttftcsKSt^'x^ 7 *swi #u 'j -xsa 

VI #OF FttSSKtt**'CftlRf*<*310), 
1 0 1 7 3 ] RffiMHgR 1 0 1 l*IS#AJ>J@BS 1 0 4 

3U>. S»#MS»n#2 0T?vt»ia6tt<#m). 
l*liipSS 1 0 1 BL E D«gg)0SS 1 0 6tC«*£i8{2<, 

AWvc , M£ftttt a - Xfcfftt A h <fc ^ kwa-c - 

2 0 4 1 ¥ y h "7- J? 2 0 6#jg«r* <E|2 0 
<A> ) „ 

[0174] tt«M>* t U :TU-!/ ? ^<pra«fr5? h *) # 
-fWCA** 7 * SWl Cf>ONS#AV^T^£Wn 

&0 Nl-fc SC#3M>j&iigtltB^*TT3nS (#315), t£$S 
IMKDlMfUa ll©7B-*t-h -CSttU OfciS»3 f 

[ 0 l 7 5 ] 022 <A > KtoWaCiO-S^CMSHg*-? 
- ? £ 0 4 S^ffiffiC^.^^ - £ £ 0 0 iCttF^? 

-?205, 2 0 extent fco. cn&2iS«H4is 

6 * 3i - / f — - Xffi L E D S ntTiSff, (Si 



$^¥5-3 3 3 25 9 
28 

■eoDMawcie^Tixy ToaS^^^c**, 

[0176] U *•(.,- tt£A< 4= * 'J ?'U-V 3 >^Tfe 

iA^r-ft 1 }. C©K9 h-»-*2 05. 2 0 6i£g 
•IK 1 jStattT # * J: 5 * J: 9 fc'J'S < 

SlifctOTftJ, 'i&SfeHJ@S& 1 0 1 tit?4t^UW>-«7- 

[0 177] S^tB»-fjWU0»n«-*'7>hr 
(#317), m&<r&mt&MZh^ZW&&t<.ftiLW£ 
t'Jn->s> ^ ^ * fc»KB 1 

to 1 78] 3W»«*a?Mt:ttija©ft«K<«i*«a 

[0179] i C ZVi&MM&%^ifmQ>* * 'J T' 

[0 18 0 ] HffifftBJgftn* 1 0@*4^l*3 OHf 
S>nt*M#. 1 l »BE.*^ -^204. K \ -7 - f 2 0 

m&&®%, 1 0 ! ttC PU ! 0 0 *rt0tTH5«n-C 

nrnfeiamft 1 o i j*l e d$k^b i o 6 utm 

(B> > . 

[0181] 3\&zt>im&tim% f io i («*^A/5iHiss 

ZfrZViXMm&'nitS <»320X, ^ ^ ? *SWi ASO 
NRftT-AWXOF F#^Ktt*S-C^tr, ?i -C * 
SWl #OF F««r**»iSSI« 1 *^jtTL^-f»4HB# 
K£«W>»*2 <ai?B^?- ^ 2 0 0 . K * h •?- f 2 
0 5 > jDS£j$£jp i i|t'-&C#321) (1212 1 (A5 ) , 
[0182] ta®H?ffi@IIS 1 0 i liB(*ff*A*HK ! 
0 4 vru-c* ^ ^ * swi mo HWMK.V-?X^Z>1» 

t b &4>M!EZ Tf tt *> (#322), X -f v?SWi iO-'OF F 

[0183] tl^SlilSS I 0 ! 

rp S.O'Sr-*CD©^^IEtft-3'4<#32J> 4 IKfffijg 
^tUiSKn t-Tv ^4 (#325). HK»S1*tf3 

i*4()ia , c*tw*saft2<c4«-«SBafcffl*«T'r4(# 



29 

326), 

[ !) L 8 4 1 tt*2fcJ*T4f«*ffl;M|STOfcC 4£ 
JHHItciiaiS ««fcWcMtRMU]EiB8 1 0 1*CPU 

<H2 ! <B> ) „ 

[o 1 6 « ] turn , twwiiii* mr 

^tTS£*»n*fKatggi@&n#2 OB , e*ni*(#32S), 7 

@©WRWfl#f*fTS*v*. auttuBias i o 1 am ^ 

A^PSS 1 0 4 ZftLXT-A v * SWl <Dtf&«WS? 
[ 0 1 8 6 J a <f v * SWi #ONtt*C*nttt)F F 
fctuffiifilMMJBIta cWttf?& f> (#311). Xm 

[ 0 1 8 7 1 C t -f :> 5r-rt«sHl< v 

(#313)* eiT<o*ff #3i-4 --#327 i*±itoa«r-fe 

[ i) 1 8 8 ] 5 7 W > <D"?| S J(M jSWt St^'C'tSfe 

(llBft n it 4 0 B 4 w «J c»32S>, ♦ 'J * b - f * 

<D { r3tr4 > ,/2 > rx > ( rl+r2 J ,'2 

• KO =- J( 0x3+ 0x4)-( 0x1+ 0x2; } 

• ftX =( K3-X4)/ 01/(0X3- 0X4) 

• bOx=-(0x3+ 0x4),'2 

© rx S (r3+r4)/2> < ri+f 2 ) a 
- ko =- (( 0x3+ 0xO-( 0xl+ 0x2) } 

• ax =( jc3-x4>/ m/ {0x3- 0x4+ kO»c r>-r4)) 

• b«X=- ISO" l( !'3+r4)/2- fx } -<03+04)/2 

[0193] 37„ Sfrftq ( y*(Bl) ©jffijtO>* + 'J T"* 

• Kv =- {( 0v3+ 0v4?-( 0vi+ 0v2) 5 / l( f 3+ r 4)-( r i+ r ?y] 
' bov= k 0vi+ 0v2)-( r3+r4)-(0v3+ 0v4)*( ri+r2)} 

,'2/ (( ri+r2)-(r 3+r4)} 



(16) ^¥5-3 33259 

30 

g>H/X nwao 3 1 «W*^ftSr*(#3?S>. 
[0189] 5!Kt9»*WliS55 1 0 1 KiaffiSftftJlS* 
<DBfrft 0 x . 0 v . RfftS r t> £ 9 BMW!>* + U 
-i' s >7 F -**y?SJ3ft-5<#330), l , "3 r »" 

tl-eft { xl . 0 ) , < X2 , 0 > . BMRfciSBBSl o 

io i tz?smintcM.mmmi<k t #®ri*<9Bea 

(0x0v > <*>^fg« <0xl 0\a> . <0x2. 0v 

2) , <0X3, 0y3> . <0x40y4> , BtfLfSCD^Ig 
Srfl, !'2. r3. f4 ft he Ml/ {0xL 0v 
1) . < 0X3, 0 v3> CHHPt»!Rtt i *aHbfc 4 * 

jcisttisnfeiwtoiissfto 5 ?^. (0x2, 0v2> , 

(0x4. 0v4> *SSIR»*^«2«:affiOfci*tmia 

[0191] r 1 . r 3 tifgg&tiBlS 1 
i * KlftHi ^ *ifcBi*Lfia?^/a . r 2 , r 4 ii!S 

tire**, x. Sr-^c^ft^wfenfeif?^ ? 

ffit.i<;4*^f ; -?'C*S?:4*^IL.. 
[0192] *MP#iai { x^rlSn) <OtB«BCf>*r L'T'U- 

/ (2*!'x-< ri+!'2)5 



/ [< i'3+r4)-(ri*r2)} 



n-5(«3l), 

rj; ^» (#332>o MStHSlWiaj'tf^'A-^ V*6©SS»'C 
(0*+ 'J 7"U-^3 >f'-^e#$r^^T?7^+?*li*„ 



50 



[0195] w*>, aMMftuw-j'ji.-^xcTteaisn 

*KE1**. X. tt»WH*rrj|,-*^R:"Cl*HJ«nfcK 



31 

: !> 1 9 6 ] x. i/mmm® i o i i*#»$>hfciB» 
fttefitoT 2 v ncftHifc s nr w*r h x b <<rc p 

Ul 00©EEPROMKiaifc<sn4. 10 
[ 0 1 9 7 ] JHHSAfcttSW* ♦ 'J :TU-!/ s > J— 
**M ! flili4* l J3cSft4t<«32>, L E DISMISS I 0 

i , 2*rnjj-s'4c*335). w,£.wm.$mi i o » 

tiCPU 1 0 OtttLTBSSnTVSU'gfcltfcfll' 
r®+S£gr]E8fHHfe^t/l$$§t©* + 'J TV- t'a 
**t,fcC 4 tKf«. PiBSfeiLC DSBttBK 1 0 5 
KH-if&SHf L, -7 y <( > L C D 2 4 &£>'*^ # - 
SLCD4 2<C TCALJ «m*^i**1*'C»*'r*(# 
3*3) <HI2 2 <A) . 02 3 <A) > . 20 
[0 198] «*#KJ:a***4LCD24. 42K 

>) ru-i' a y i&a xi attefctcisiE;* na, 

C DBftUB 10 5, L E DCSttSn 1 0 6 & frt,TSS 
[ o 2 o o ] l e Dylans 1 0 e -f >*- 

XSJLED2 lK»SUftai. fca2&«@j&*S-t* 30 
&i4fc£, LCDKttHHl0 5t*LCD24. 4 2 

<n&rt&b'm®g&j?& cfc^Cfc-j"^* (02 2 
(B> , B23 (B) > . 

[ 0 2 0 1 ] ^^t*S@BS 1 0 1 l*te®ftffiia&n & 1 
(#334). J&Cl«B*ft&«Ba«>4- *- 'J 30/ -5/ 

t- '.■ > r - $ ©|g&ti *9iaE$lE 3 AT 1 ' * 

'J^l-*- ^7>^-*+>-»<-Kia^*EEPR 
OM©7 FUX±KsStft-f£<*335). C^saii^TW 40 
fc^> <f?*E E PROMC'7 K L'XlKBKSttS©* * 

[ 0 2 0 2] -&0%m<D* >**7St, 

€- h* r ^^4 4**f¥Sn*a , CftfeT-S. tfiSi* 
sWt^- y -V* 4 5 *@eSl4 rflfe©* * *) - i' 3 
>+>H-£iSfcOfcV«E.t* > IgtflKtliaSI 1 0 1 lift 
^•A/5E1SS 1 0 44/rU-C* f »J 3 >•* >.><- 

©=£1&1<&*0 1/ (#336), tt»0>4 1 t l ^U'-S/-3>^ 50 



&BW5-333259 
32 

*>©*7j33Xf- v 7 r (#301)K*?TTa. 
[ 0 2 0 3] X. «SJ*#I*- K y V f Jb 4 4 

o i im^Afims i o 4 zftoxftg*- m&M* 

[0 20 4] > ^>©JL>-?>tCiSaT-l)jg, W-F-y-f 

+*4 5 K"CSB*Snfc* + « yu-^3>^«-ic 
Sicsar-^fc&stf. tg$st*iii@s& i o 1 cs^jpe 

?b*+i)7\s-i'B>? : -$?>J<-&QK&mi£U 
0 0©EEPROM CCStS 3 Alt SBSttfe 3 A-C (r »4 * 

[ 0 2 0 5 ] -^StePJKfet 'ftf 1 /SflXrifeSatS 
[0 20 6] W. *S*feWcfe^r**fSS^u>Xl©g? 

©p *i*aw*a t» e fcsf; g©ei?Lg %e -s was 
fgK u > x' cc f t ? 0 c 4> & t> * - - ^ i> x' 

fflL E D 2 1 ©SjfeteS^^^r^fa 'yCt b»l&TS> 

[o 2 o 7 ] 02 5 ti, tt«atHi(i-affli,>feii^iw>tt 

l>«^iT*>70lHJ|ll(ttiWW-4aHIJt- 
[0208] t^tfre&ws&yv-* ! 

2 r SMjfc j -c-©iJ*itf^©. W1P© 

[0 20 9] CC Tst^w^HfucM^xmitm^ 

(#4oi>, mmwW'ipftxitWt 

4 0 2). 1 ! *3HR*AAI««*fl>a 

0. 2 1 2#iilf?Snrc»*Til*«*f1W»#3i;S J 4:^ 

K'xmMim^ti. #40 itis^ft^m^A 

(#4 0 3) . 

[0 2 1 0 ] <t>£S$Vtul2 ! 1 *«sitRSAAtfiH*© 
e*(W?S#SS. £;se©aj»S2 10, 2 1 2*5 

tk ^jwa - di*a = «t»*ai3t«t«. b = iim 



[0 2 1 1 ] 



33 



(18) 

* * [fell 
A*4 + 13*1.5 -5-C*1.5 + D*0.5 

Ti ~~ ~~ ~ 

(BwC) *4 fA*l.5 + (CorB) *1 + D*0.S 



^¥5-3 3 3 25 9 

34 



A*3 +b*i.s +c*i.s + jd*i 



(BMC) *8 *A*1.5 + (C«sfB) »1 + P»1 

~ ' £1 



*SyjitflS*Tift:S l l*§B*S6KS^f'tti tlx* -3>Ct>&, 

? r mfwtmntMtmu i> t:<, » s c 4 

[ 0 2 1 3 ] £K # 4 0 8 Kr&1 ©S^ftWiS^t- 
#U. ^?*ff©7P-?t-|' OS) GcRftJ:*. 

K.tt^-ajft. 

[0214] 

<£-•*) (K9QWmS«Sl*-c * 9 OtiMaMt 
<&M»te*rt * < Aft 5 *fr < flfPS-tift^C* 4 

44 tic. EftWiiOTftGAttii* iner-sa^c 

. ri'ft < 4 ft fff^O^ > •? t mnvteffii 4 \&$&m 

[02151 < 2 - d ) m&M&tim&mvxit*- 

* 4 $ itj§g.afirt^5g^cs!ig&^C'«, ««» 

fti»Ki£tiHft£Kj: -?-c^7>- 
7 sua s n-c <. »-s 4 $ frtcGgpfrm* 

tftafftlMt -?t us 5 v 4£ cifgft 



Cliisr #4, 

[0216] < 2 - ^ > KStoflAttfc J: «aM«B4fttfl 
Ha^lBiEr^WaWEf'BJtlBEttSfflKE^Saj:-? 
TjWbSnfeWiEr- * ££*MBSl*:Tft$#in£&T'$> 
4£tt*« 4 SttiE * (E5--?*ffl«f ft=* XI tiS 

-*£bh>t:. ^tettfc&&tefr5*#tK»ft4i> 

[0217] X. £KJ6iER€*-' F (+ + V ^U-i" 

rOFFj *- K4#aR51|8T?A*44bK TON J 

fcfsStfEfcfTa 5— #tr- f OF F J *- KA^Snfe 
«^^ftfp4tl^fSl»ffiC! tonj TOFFJ 

to 2 1 $ ] m^mmf^mcuhtt t> 
^t«Kt 4 •ec'ffiE-r- ^ 4*3srtc i *f i r«Wig 

?t S J: -5 ^T*J « . *HJ7U-i'3 

*a<, iinwi«:»M-c-*, wmmxt 

[0219] met}* K (M^tjSttiMtti 

K|S«|iEWS*- K < * * ') 7 V- > 3 V *- F > 4 
tv|j*WWc»*P«H**t**C 4% < ^7^ vtc^ 

«*>TS ft 4V» -»fe*SWS*4. 
[0220] <2-^) 7tY> ^-HBW<P»«t*tt 

^sjfll-CfcftSMf 'C , til?- # - fcWST ft 

AWJ Mete ( * *■ U ^b-i" 9 >8?7B#> 4-CtftteOD 
50 ^ffigS&KAft^KjJVC, JSB^K^+UT'U'-V 



35 

5fT«SI*<WI»fc:8ttf***Cj:-7-C. 

tO 22 ! ] 7.. Ctt^SgSiaJSEf**^ 

[0222] <£-*> >#'-Bl»rt©H«t6fi 10 

jETStpjE-f - * "J 7 lx- > s > 

[0223] 7„ KQEf-*— fc£*«tMii$5Ul*8*?n 

t i) 2 2 4 ] < 2 — n > S«ft + fr 'J 3 

[0 22 5] 7„ SpIET-$-(^tt.L3t*^g«:tp 

[0226] MteSejEf - *-***-r*l»Kffl<,»i* 30 
» « gRftift <4 'J T'U-S/ 

(gb i ] x^z-wv-yxstitmbtamM 

[02] *aW&3Ml-fcHEi'73tr->t^©±fflia 

t%tm io 
[133] 0ia>7y4>^Ha»i*wwa^0 

[05] E2(^^^-l't. l Ki?gJB^a 

[@e] #£^k©&££#s<bksibsb0 

[07] ^T-f^-fiLCDCWBH 
[08] |H 6 3 0 -*■ + -!■ 

[@9] 3T-f>y-«Bfrt<»>iiwB 

[0M] ^RmcffftHB^iaMaiRrjbtfijxA, 

©7P-*t-h 50 



^¥5-3 33 25 9 
36 

[012) *&m&®Z\m&ft<zy a 

[013] #^K«$IW*ttH<0?P--* + -l- 

[014] *^cft&WM*tll<Z»t t 'J ^u-Vs 

[015] ^Sncff&lgttgW&t * 'J ^u-fs 

[016] *^K«4l^«fl<5**y7'i'-S''3 

[017] *«^K«jis*x$-flaLCD<D^?aa 

[018] *«S!(C#4*i*-fflLCD««WH 

[019] *»«fe:#**i*-fflLCDO»WH 

[02 0] *^CCi££ "? t -V >*T-f^ L c Dossal 
B 

[021] *«BKff*^T^>y-rtLCD««W! 

m 

[02 2] *«BKffi?T^>y-rtLCD«oaW! 

a 

[02 3] *«^CC^*^*-fflLCD<D^?«g 

[024] *^(C#i**'JVl/-^a>? i: -*<f> 

[025] *^(D?iJ35i?iJ2 «>iniHM*J|i.>ab'ii 

[026] K£«^j&B^aj*^fyg!ft«B] 

[027] JIE*©{fiijifedi7rji©MlfB!a^B] 
[ROSSIS) 



1 




2 




6 




6 i 




7 




1 0 




1 1 




! 3 


ife>l-ft*y^*-K < ! RED) 


!4 


H <CCD-EYE) 


1 5 




16 




1 7 




2 1 




24 




25 




2? 




3 1 


«♦) 


4 1 




42 




42 


<a) HS****^!-* 



42 (b) TtsS^vUKSal 

4 5 +7l» 

6 1 tB»A/H:- K*^S 



7 8 fetfAft-?-? 
! i) 0 CPU 

105 



?7 



(20) #S¥5-33 3 25 

*106 LED|&!>1|£& 

! o 7 ! re mmmn 

2 0 0 - 2 0 4 -9 <* * 'J "7 U-f s 

* 2 0 5, 20 6 



ill 



[B 1 5 ] 



21 JfKRi-BD 




as !><k 98 



[03] 



fU 

210 MS (•*?>?-* /* 

£9 V+ — u — ' 



200 801 Z« 298 3<M 



— Vy 

n-Jn' B «* 



/ 



t 




20? 



ft*W5-3 3 3 25 9 



(A) 



[H5] 



4?c CQJU?) 



49 



<SWT03AI -2) .19b 
$0<j 



(B) 




StffDfM. I 



i r 



l®7] 



CA) 



« 



#08. 

ONE SHOT 
A1 SERVO 
Al FOCUS 






Qjj ISO /1VJE ABB 


INT ^ 



42a 



CB) 



TS 



tH 1 0 ] 



(a) 



117] 



62 



63 



CA) 



CB) 



301 

□ 6 □ □ □ 



78 



74 Tft 78 1 2CT 



713 



(b) 



20 j 



□ 6 □ □ □ 




20: 




1 



[ ffi « g i 



it 105 



* 106 0FP 



It JO? 




* A Mt m 

9 108 YES 



$ 118 




I 117 



IS 113 



# 114 




(24) 



^¥5-333259 



(A) 



CO 



[H9] 




^28 



El 



□ S 



23 



P 



?3 



?9 L BU7 



/MS3 ^ 

T9 



[Si 2 J 



IP 23* 




4f2CS 



7r 



e 




(A) 



(B) 




4WMI5-333259 



[HI 3] 



:14] 



WixWfflfte <x<T .yd' Mse' .7*' 5 




*2U 



(A) 



20$' 



^J*3 □ □ O-EJ^ 



ei □ □ □ ^ 




11333 



ON 
[HIS 



[fi£2] 




[Hi 6] 





YES 



YEE* 



#3»i 



3 




[■18] 



63 



Cflt -S 



\ 

UFF 




{B} 



i4] 





ax 


ko 


box 


V/ 


boy 


ESft 




0 
















l 


! 


0 


a 


a 


0 


1 


0 


♦ 
« 
















i 


1 


0 


0 


a 


II 


1 


0 




(51>IfK,CL 5 SiSte.^ ifrtlHat* PI 

7/091 9Z24-2K 
13/02 7139- 2K 



